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Only EXCLUSIVE SPRINGLOX”™ Lompholders 
Provide All these Cost Cutting Advantages 
® One-hond lamp insertion 
® Quicker lomp positioning due to finding” ring 
® All metal, one-piece construct thing to get out of order 
to place, “Ss ot be shoken out of 
ect st coor 
working loose 
ng for holding 
which automatically 
lamp removed 


The MOST MODERN way of plant lighting 
instant-start « greater efficiency « lower-cost maintenance 


lighting of lampholders have proven their ad- 
vantages over 4 years of trouble- 


complete Modern, streamlined 


factories and shops may now be 
obtained with these new Benjamin free operation and actual use in 
more than half a million Benjamin 


range of systems for all 


industrial seeing requirements! 
“Magna-Flo” Systems designed for 


T use with the new Slimline Fluores Units 

cent Lamps. In addition to the many Benjamin Porcelain - Enameled 
advantages of the new, long Slim steel opm n-end or closed-end re- 
flectors are standard equipment on 
all ““Magna-Flo” Units. Benjamin 
“Life-Time”’ Porcelain Enamel 


line Lamps, these new “Magna-Flo” 
Svstems also bring to the user the 
cost-cutting advantages of 
exclusive Benjamin “Spring brings maximum savings in vearly 
Lampholders. Now availabl cost through sustained light-reflect- 

the ing efficiency, ease of cle aning and 


in single-pin construction for 
durability. 


Slimline Lamps, these exch 


Send for free Catalog Bulletin 1p 5705 with complete specifications and other 
data on the new Benjamin ** Magna-Flo'’ Systems 


Write Benjamin Electric Mfg. Co., Dept. 1, Des Plaines, Illinois. 


Now, for the New, Modern Instant-Start, Single-Pin Slimline Lamps: j 


you can 6€ SURE... irs 


Westinghouse 
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They'll never find a “bargain in lighting” 
by “picking fixtures’. Yet you meet hun- 
dreds like this every day. And so do we. 
No ome fixture will solve all lighting 
problems. 
There are, in fact, literally thousands of 
luminaires engineered to do specific jobs. 
One may be the right answer—or it may 
take two or three. 
Good lighting combined with practical 
economics takes the services of a qualified ee fi. 
Whether you plan lighting, buy light- N 
ing or install lighting, the services of a 
Westinghouse lighting engineer are avail- 
able to you. j-04280 
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This 


Seeing comfort is high in this 
Hartford, Connecticut bank. One 
reason, of course, being the high 
intensity level an average of 60 
footcandles initially. Yet brightness 
levels are exceptionally low both 
lengthwise and crosswise. The result 
is a well-lighted working area that 
keeps the seeing and working eth 
ciency of employees high that 


Rives a light, cheertul atmosphere, 


Low-Brightness Installation 
means High-Level Seeing Comfort {sem 


AT THE HARTFORD CONNECTICUT TRUST COMPANY CONTROLENS © 


HARTFORD CONNECTICUT TRUST 
COMPANY, Hartford, Connecticut 


Architect 
Kilesr & O'Conne Mortford 


Hurley & Copocetolo, Winsted 


fatuces with 


Holophere No 90IS 


Average inital intensity 
60 footcandies 


© @ WOLOPHANE INC 


attractive to customers 


Whenever you have a lighting 


LITECONTROL CORPORATION 
lem nusual or standard 36 PLEASANT 
WATERTOWN 72, MASSACHUSETTS 


call on your nearest Licecontrol rep- 


Designers, Engineers and Manutocturers 
of Fluorescent Lighting Equipment distrib- 
you im every way uted only through accredited wholesoiers 


- 


LITECONTIROML 


KEEP UPKEEP DOWN 


resentative: Hell be glad to assist 
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THE CURTIS CORONET 


courts ott mogul! base sil- | 
ot is highly \ 
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THE CURTIS SNO-FLAKE \ 


Whether a fluorescent or incandestent light source is required for 
your next lighting installation, there Is a Curtis quality luminaire that 
will meet exact requirements for effigiency, appearance, installation 
and maintenance. The “Coronet” and “$no-Flake” are two new Curtis 
developments designed and engineered {o provide quality illumination 
for all commercial interiors and the modern classroom. Write for 


descriptive illustrated bulletins. \ ae 
\ — 
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Will:ron s—Incandescent Lighting 
in a Modern Interior 


ORE FREQUENTLY than not, modern 
interiors are almost synonymous with long 
lines of fluorescent lighting. In the superb- 
ly modern store above, however, the entire first 
floor is lighted with 650 indirect incandescent units, 
specially designed by the architects (Gruen and 
Krummeck 
For Milliron’s Westchester, new department 
store in suburban Los Angeles, an extremely simple 
lighting system was desired. Milliron’s entire sell 
ing area is concentrated on one level, 300 by 300 
feet in size. However, this area is organized into 
five separate areas by means of small pylons, these 
pylons creating the ‘‘floors’’ of the department 
store. In the center of the store are two escalators 
leading to and from the roof. This is the main 
entrance to the store since the parking area is on 
the roof. Coming down the escalator, the shoppers 
first enter the ‘‘center cirele,’’ the area around the 
base of the escalator, which contains the merchan 
dise ordinarily found on the first floor of a more 
conventional department store. From there one is 
guided by color orientation to the Rose Store, for 


Lighting data and all photographs are credited to Gruen and Krom 
meck. Vietor Gruen, ALA the designer of the store iUlastrated 
and of the described 
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Specially designed luminaires for the restaurant booths 
light the individual tables and all surrounding areas. 


on 
q 


women’s apparel; to the Green Store for the men 
and boy's department; to the Blue Store for major 
appliances and furniture; or to the Yellow Store 
fer household goods 

For the lighting, simplicity and economy were 
achieved with a specially-designed luminaire which 
features a 42-inch aluminum dome equipped with 
one 300-watt silver bowl lamp and an aluminum 
ring which shields the light source from view 
Initial cost was low; servicing and maintenance 1s 


easy; light distribution is excellent. A_ level of 


60 footeandles is obtained in the area of the light 
source, with a level of 48 footeandles at mid-point 
between units (12 per cent variation 
An interesting modern design for incandescent 
in the booths of the terrace 
These are individual table 


lighting is used also 
restaurant on the roof 
units, shown in the photograph on page 671, which 
provide sufficient light to make other illumination 
in that area unnecessary 

Milliron’s was heralded by the local press at its 
opening last vear, as ‘‘the most modern function 
allv-designed edifice of its kind in the nation ‘ 
Similar sentiments might describe its lighting, in 


candescent notwithstanding 
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Light Plus Color—A Pick-up for Business 


Y BUSINESS is to supply color and de- 

sign styling, and the illumination to go 

with it, to give a product or store prestige 
and individual identification, to please the eye, and 
most important, to attract customers. This service 
has been applied to over 500 products, and to 58 
leading department stores and to some of the lead- 
ing chain stores in the drug, apparel, footwear, 
household appliance and food fields. One of the 
most important elements of this service is to en- 


courage the client's personnel—from the top man- 


4 
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Before-and-after photographs of Jersey 
Central Lines’ commuter station at 
Bayonne show how modern lighting and 
modern materials complement each 
other in rehabilitating dingy 75-year 
old station. Lowered ceiling permits 
clean-looking recessed fixture treatment 
with even spread of diffused light from 
glass-shielded lines of fluorescent lamps. 
Ticket window of corrugated aluminum, 
terrazzo floors and wainscoting, and 
compositien walls replaced gingerbread 
woodwork, and increased lighting by 
improvement in light reflection. 


By HOWARD KETCHAM 


agement down—to feel free to try new and orig 
inal ideas, mine or their own. 

Color can look warm or cold, bright or depress- 
ing, gay or sad, pleasing or irritating, refined or 
crude, wild or tame, exciting or relaxing, clean or 
dirty, rich or inexpensive; it ean make a store ap- 
pear modern or old-fashioned, appeal to men or 
women, to the old or to the young, to the smart or 
the unsophisticated. Used in a store, it should often 
combine many of these opposite points; sometimes, 
one department will require one effect, and another 
should be entirely different 

Yet—color lacks of itself size, material, shape or 
weight. Color cannot be seen without the aid of 
light. Color is subject to changed appearance un 
der different types and intensities of illumination 

Our public has advanced a long way in the past 
ten years in its demands on the store operators 
Formerly, in a store of normal ceiling height, one 
could figure on three watts per square foot; today 
the figure is six watts. In the pre-war years, a 
store might offer from three to ten footcandles of 
illumination; now the larger store offers 30 to 40 


Substance of a talk before the Store Modernization Show panel on 
Store Lighting and Color, New York City, June, 1949 
Author (olor design and mithatte consultant, New York City 
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At the Deep Rock Oil Corporation station in Tulsa, Okla. 
where the first unit of Howard Ketcham’s new design for 
service station illumination was recently installed, light 
ing values were increased by as much as 10:1 over previ 
ous exterior lighting. At the same time, a dramatic 
accent lighting on the pumps played an important part 
< in the reported 40 per cent sales increase since the station 
color and lighting renovation 


“Before” picture of the same station shows how glare of . 

old style service station lighting hits the eye, disturbing 

motorists. New type lighting decreases glare, removing 
direct.light.source from line of vision 


footeandles on the main floor, while 20 to 30 foot happens to the eve when the lighting volume is too 


candles are provided by small stores and in the great and too completely reflected by the wall 
upper floors of the large store unit colors 
Today, however, we go beyond a simple measure To provide proper brightness without glare, wall 
ment of footeandles. We employ color and light to color is applied with due consideration of type and 
be certain, first, that proper brightness is main amount of lighting. Store operators now appreci 
tained, and second, that the patron can observe the ate their vital financial stake in providing both the 
‘ olor of merchandise correctly. One supermarket color and the lighting that permit proper appraisal 
chain is a firm believer in ‘‘sanitarvy white’’ walls of merehandise. One survey traced 60 per cent of 
The top management also believes in plenty of merchandise ‘‘returns’’ to an improper appraisal 
/ light, to be sure that the customers can readily read by the customer of the color and texture of the 
the package labels. which are worth their weight products, as seen in the store. A Philadelphia de 
in advertising value But | know that store man partment store is said to have eut returns in half 
agers in that chain, on their own initiative, turn with the installation of a modern, color-corrected 
off 50 per cent of the lights because the glare from lighting svstem 
j the white walls is so annoying toe patrons. ‘Cotton (n the other hand, a successful fur store has 
in the eves’’ is the expression used to describe what boosted sales by providing special booths for view 
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TABLE I.—Effects of Lighting on Interior Colors. 


Fluorescent 


Maroun 


Chartreuse 
Dark Greer 
Light Greer 
Peacock 
Turque 


Royal 


ing gray, black and brown furs, respectively. The 
booth for gray furs is lighted with a combination 
of daylight and 4500K white fluorescent lamps; the 
booth for black has daylight fluorescents; that used 
Each 


type of lighting enhances the type of merchandise 


for brown furs has soft-white fluorescents 


shown 

The question may be raised, Does it pay to 
change store colors and lighting in today’s selling 
conditions? My only answer is that it pays, if sell 
ing merchandise is profitable. One chain store re 
ported that before installing a new interior color 
and lighting treatment, the store units averaged 
40 sales items per hundred shoppers within the 
store; after restvling the interior, the retail out 
lets averaged 110 sales per hundred store visitors 
In a hardware store, sales went up 40 per cent; in 
a food store, up 20 per cent; and a service-station 
chain which called for an integrated color-and 
design treatment to provide ready identification for 


its stations and pumps and packages was able to 


report increases of 10 to 30 per cent in motor fuel 


and accessories. It was interesting to read, in the 
Re ade r’s Dine sf, that sales were up nO per cent at 
a premium fuel pump which | spotlighted in color 
by applying the only touch of red in an otherwise 
green-and-white station 

Many department stores now split the budget for 
color and lighting treatment between the building 
maintenance and operation department and the ad 
vertising and display appropriation, because these 
elements figure so largely in the ad splay provran 
(me store raised its lighting from an aver 
six footeandles to 45 footeandles, adding proy 


olor treatment. The value of the average sal 


doubled: merchandise returns were cut from 15 
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per cent to 05 per cent; and the cost was amortized 
in two and a half vears instead of five 

The problem is to be certain that correlation of 
color and lighting achieve the effeet you are paying 
for . Walls and other background elements require 
colors that are cheerful, light-reflectant, and which 
dramatically set off the merchandise. The wrong 
color can undo all the selling appeal which has been 
viven the products by the manufacturer 

Today it is often advisable to combine the yellow 
ish light of incandescent fixtures with the blue of 
many cases, a combination of 25 per cent incandes 
But the 


individual problem requires an individual solution 


fluorescent daylight or white lamps. In 


cent and 75 per cent fluorescent prevails 


Color and lighting can be used effectively by di 
recting salesmen to show merchandise in certain 
colors under an incandescent spotlight, and to dis- 
play the same item in other colors under fluores 
cent light 

Today it is not enough to pick a color plan which 
pleases the store president, or his wife, or his sec 
retary 
of the 
bet is to go to the public 


Colors should relate to the practical facts 
merchandise; and in many cases, the best 
In planning coach colors 
for the Jersey Central Railroad, four color plans 
were set up for the commuters to vote on. The rail 
road management had in mind a favored plan, but 
the publi 


preferred another——a sea-green and 


which has breve n adopted 
store operator wouldn't think of 
doing his own plumbing or dental work, vet a sur 
number of executives do feel that thev can 
dire the highly technical problem of selecting 


proper eolor 


lluminant 


Business Ketcham 


A Pu i up 


Light 
4500-deg.  3500-deg. Soft Warm Incan- Reflectance 
Daylight White White White Tint descent 
Pt dull dull dull dull fair good 
Red fair dull dall fair gvod good ‘ 
Pink fair fair fair fair gvod good 
‘ Rust du fair fair fair fair good 40% 
. Orange dull dul fair fair fair good 50% 
Brown du fair good good fair good 15% 
Tan dull fair good good fair quod 60% q 
Golden Yellow ju {a fair fair good good 60% 
Yellow du fair good good d fair 78 : 
(Mive geod fair fair fair brown browr 10% 
good good good good yellowed vellowed 7 
good good good fair du dul 20% e 
good good good fair fu du 7S 
good good dull dul in full 
good fair d dul fu du 40" 
good fair ju du i dull 40% 
= Blue coed fair ju dul { du 55 
Purple good fair good iu 
Lavender good good 4 du good ful 60 
“ Magenta good good fa dall good i 4 
firay acod good fair soft soft i 5 
*These are approx ate figures «ul t to wariation, depending on type of surface of ateria f mn painted surfaces, texture of . 
surface, type of iuminant, part ar variation of color used. et 
q 
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Auxiliary Lighting for Museum Galleries 


By LAURENCE S. HARRISON 


n the Metropolitan Museum's experimental makes art objects look “best” have been under- 

lighting program was to provide suitable way for the past three years at the Experimen- 
artificial lighting for the y sky-lighted paint tal Laboratory of the Metropolitan Museum of 
ings galleries which ar about to be modernized Art, New York City. The author, who conduct. 
The overall problem also involves certain existing ed these experiments in model rooms set up for 
deficiencies in t ontrol of daylig the study, presents here the first strictly tech- 
eve ' nical report on one result of their program. 
and adoptes armonize e two different sy Some thirty galleries at the Museum, illumi- 
tems of illuminatio » that a transition from a nated in accordance with principles developed 
solely davlighted to a sol artificially lighted in the laboratory, are to be rebuilt, two of 

tive and, in both which are completed and now on view. 


()°: OF THE important problems dealt with Experimental studies on what kind of lighting 


es widel both 
olor temperature and‘ intensity and, since this 


ariance must be accepted as the standard for 


normal visiting hours, there is little basis for pre 


Figure 1. The gallery in daytime. Whereas the ceiling appears brighter and more uniform in the daytime, the 
oceasional streaks in the center of the ceiling at night (see Fig. 2) are not as noticeable to the eye as they are in 
the picture 


ILLUMINATING ENGINEERING 


cases, attract e to sitors 
‘ 
j — 
j 
j j 
j 
J 
‘ : 
‘ 
— 
676 turiliary for Museum Galleries—Harrison 


dicting results when the auxiliary system is used 
only to reinforce daylight. What can be and has 
been done is so to relate the two systems as to do 
the same as is now being done when daylighting 
needs to be supplemented, but to do it better,--and 
to provide a fully artificial system which, at dark- 
ness, will ‘‘stand on its own feet’’ in terms of the 
best distribution and quality of light for the pur 


pose 
Natural vs Artificial Quality 


The **best quality’’ was here defined experimen 
tally on the basis of majority opinion among many 
Visitors to the experimental galleries’. As was 
then emphasized, the quality of light must be con 
sidered to be quite as important as the level of 
illumination or as its method of presentation 
These variations in daylight quality have definite 
aesthetic significance. Such is clearly observable 
in color reflectances at different times of day, at 


‘See authors art 


Architectural Record. Lrece 


different seasons and in different orientations 
Moreover, variations in both the color and mtensity 
of daylight have, apparently, sufficient psychologi 
cal advantages as to favor the controlled use of 
daylight as the ideal source of illumination in areas 
devoted, as are art museums, to such intangibles as 
visual *‘enjovment."’ 

The foregoing reflects the consensus of a ma 
jority as the writer has been able to interpret it 
It seems to crystallize a much mooted question, but 
in justice to the proponents of artificial lighting it 
must be said that the only honest differences 
between natural and properly designed artificial 
lighting, in respect to color and intensity changes, 
are that such variations are random and unpredict 
able in one case, while under control and predictable 


in the other 


To reproduce these changes artificially, if done 


at all, would be much too costly except on a partial 
basis in one or two special exhibition galleries, so 
that the solution to our problem was to establish 


one pleasing quality. This turned out to be a 


Figure 2. The gallery at night. It will be noted that the wall seems to be more brilliantly lighted than the center 


<. 


of the room at night, with the reverse true in daylight. A marked difference in the Ulumination on the center 
sculpture is noted between night and daytime, and one sees also the difference in illumination on the ceramic 
altarpiece in the center of the right-hand wall 


TTT TTT 
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“Museum Lighting Studied in Laboratory 
Eber, 1948 
| 
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ONE OR TWO TUBE FLUORESCENT FIXTURES 


‘ 
v6 
ze" 
PLASTER 
j cove 
PRAME 


wore * 

\ BELOW 14° CEILING HEIGHT 
JSE PAR 36 FLOODS 24°0C 

From ia’ TO 16° CEILING 

HEIGHT USE ALTERNATE FLOOOS 

& SPOTS 24°0C.,ANO ABOVE 

a 127 0.¢ 


Figure 3. Wall emphasis lighting, Metropolitan Museum 


combination of incandeseent and fluorescent light 
WOOK and 4000K, originally 
incandescent 


between com posed 
of 4500K 
radiation, let us say, ‘‘to taste,’’ but in any case 


by no less than 25 per cent of the total flux in 


fluorescent enriched by 


incandescent lumens on the walls in order to over- 
come the effect of mercury lines. These limits ad 
mit the partial or full use of cool de luxe lamps 


for the fluorescent component 


Presentation and Working Planes 


Paintings galleries are occasionally used to ex- 
hibit sculpture, furniture and decorative arts, but 
working plane 


the walls constitute the primary 


As is well known, the coverage of vertical surfaces 
at high angles of incidence is costly in watts. These 
rooms, many with ceiling heights well above 
eighteen feet, will be provided with a flexible ar- 
rangement which permits upper wall coverage en 
tirely or only where needed 

However, the great majority of paintings can be 
hung within a wall height of ten feet. Consequent 
ly, the first requirement is to produce a band of 
light concentration roughly four to five feet wide 
and centered about six feet from the floor, running 
around the four walls. The gallery illustrated is 


20 feet 6 inches in height Wall coverage was 


of Art - 
accomplished satisfactorily with PAR-38, 150-watt 
projector lamps, alternatively spots and floods, 
, spaced 12 inches on centers, the spots having the 
I 
punch necessary to cover 
the lower specified 
235 - 
and the floods covering the 
PART NO ZIRH 
4 tk a upper part of the wall 
These lamps all project 
pews}? through prismatic panels 
of water-white tempered 
which proy ides about 
PART NO.' 
a 60-devree horizontal 
¥3” spread to each beam. Fully 
operated, this system vields 
; FRAME SYMMETRICAL 
about two-thirds of the 
HALF PLAN OF FRAME uns ee CORD SET vertical footeandles on the 
— oe 2'0" coming from the fluores 
WA AWA AVA Ak. ELEVATION cent-lighted, central glass 
SENERA 


NG FRame FRAME 


CONDUIT 


BAFFLE 
scooe 


NER STRIE TEMPER Part 4 Figure 4. Assembly of equip- 
« t 
PART NO.2 NO3 | ment for wall emphasis light- 
PART 4 ing. 
Pant / PART NO.! 
4 
wattn arite FLING CLEAR PLATE GLASS, TEMPERED, CEILING 
TEMPE RE Tee 2a" Tee 53" al 


WEFUSING 
ON 


ASSEMBLY OF FRAME & LAMP | 
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field. Over doors, of course, the incandescent fix- 
tures are omitted and if, say on one wall, a large 
feature painting is arranged with smaller ones on 
each side, the PAR-38 floods are used only over 
the central painting 

When the fluorescent light over the central glass 
field is switched on, an effect is achieved which, 
from the standpoint of good seeing, rivals any as 
This, be 
cause daylight, in toplighted galleries, is practical- 


pect of natural lighting in these areas 


ly uncontrollable as to direction or selective place 
ment. To minimize the severe shifts of intensity 
from wall to wall, as the sun changes in azimuth, 
requires well-designed attic louvering and increased 
diffusion through ceiling glass. Various forms of 
attic louvering are being tried, but a new water 
white tempered glass has been developed to Metro 
politan Museum specifications which, by remark 
ably soft diffusion, aids the transition from natural 
to artificial light with advantage to both 

Having adequate daylight on the walls, the effect 
in the gallery is traditional. It imposes conditions 
of sight adaptation as does any room with a lumi- 
nous ceiling. As darkening occurs, the walls, of 
course, suffer first from diminution of light, al 
though Aorizental footeandles may be ample until 
a late hour. The incandescent wall concentration 
is then switched on, supplementing the waning day 
Before blackout of the ceiling 


glass occurs at night-fal, the fluorescent light is 


light component 


switched on and the artificial system is established 

Wall concentration is presented at an angle of 
30 degrees from the vertical, focused on a line on 
the wall at a height of five feet six inches from the 
This 


shadows are objectionable 


tloor specification is important. Frame 
A 30-degree angle will 
get under most frames without throwing surface 
reflections from the painting back into viewers’ 
eyes. To maintain this angle, the design of ceiling 
heights must be related to the location of the steel 
T-bar sash and of the glass louver frames which 
operate with the incandescent system. Fig. 3 shows 
the basis for such layouts 

Finally, the design should be governed by what 
goes on, optically, in a museum gallery. Here we 
have the casual visitor, the student, the specialist, 
the lecture group, the school class, and the copyist. 
Except for the casual visitor, each usually employs 
some sort of reference material, such as a catalogue, 
guide book, note- or sketch-book, canvases on easels, 
or reference in the person of a guide or lecturer 
All of these demand constant transfer of eye focus 
between the object on the wall and the point of 
reference 

Now, any given painting may, and usually does, 
have a number of widely different reflectances in 
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its composition, which alone impose a seeing task 
of considerable proportions if close optical exami- 


nation is called for. To assure to all this varied 


activity a favorable optical ‘‘climate,’’ we resort 
to the simple design requirement on which our 
Stated as a rule, it is that 


for paintings or other wall-mounted exhibitions 


entire scheme is based 


the ideal for good seeing requires the level of dlu- 
mination on the horizontal working plane to be 
equai to that on the vertical working plane 

This simple rule has been verified by many ob- 
servations and by general acceptance of those who 
have seen it. The equilibrium thus established be 
tween horizontal footeandles in the center of the 
room and vertical footcandles on the walls is rarely 
with the 
employed 


obtained in the daytime and then only 


supplementary incandescent lighting 


The foregoing is not intended as an argument 
against daylighting, particularly in a large museum 
where the entire ground and first floor areas almost 
entirely lack it, but it does serve the understanding 
of this problem to say that the aesthetic and psy- 
chological advantages of daylight often involve 
extra cost in optical energy 

It will be noted that little stress has been placed 
on any fixed level of illumination. The sample 
galleries both measure 30 footcandles horizontally 
at four feet six inches from the floor and vertically 
at five feet six inches from the floor. The same 


aspects may well be maintained at 20 footeandles, 


depending on the class of painting and on the 


wall finish. The rooms referred to prefer medium 


warm gray on the walls, but best results will be 
obtained by holding the brightness contrast between 
the painting and its surround as low as possible 
and in favor of the painting 

The assembly of fixtures is illustrated in Fig. 4 
The seoop-shade serves to prevent spill-over of 
incandescent light onto the adjacent ceiling glass, 
confining it to the low-brightness behavior of the 
louver frame and assuring a good cut-off at the 
floor line. The latter is of primary importance, as 
is a dark floor 
fied, high floor brightness may seriously unbalance 


At the concentrations here speci- 


the effect produced 

The louver frames are fitted with glass vanes, 
which are kept clean over long periods by being 
enclosed in glass. The fluorescent fixtures are single 
or two-lamp, 40-watt, instant start industrial unite 
in continuous rows, arranged concentrically in two 
‘‘reetangular’’ runs around the ceiling field of 
wider galleries, and in parallel rows in narrower 
At the 20-foot 6-inch ceiling heights, the 
results deseribed require from 10 to 14 watts per 


rooms 


square foot of floor area, depending on the coverage 
required on the upper walls 
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In relighting these sub-station rooms, the main objective was to improve the working conditions of the personnel — 
whose operations, reading meters hourly are at best monotonous. The goal was 20 footcandles without glare. The 
limitations were: utilizing present outlets for economy's sake; close-ceiling mounting; a resistance to recoloring the 
boards. In the St. Louis station above left, concentric ring luminaires with 300-watt silver-bowl lamps, on 9-foot 
centers, meet these objectives, at the same time reducing bright reflections on the face of the meters. Since lighting 
alone may not make a working interior comfortable, light flat pastel shades have replaced the uninteresting glossy 
buff walls shown in the “before” picture at right. All photographs and data from Louis E. Mueller, Detroit Edison Co. 


Morale Builders — ight and Paint 


Below right, is a front view of the switchboard room of the 
Orchard Station before modernization. The picture at left is a 
view back of the board taken after it was relighted and painted. 
The pipe supports have all been painted a very light pastel 


green with a matte finish. Objective — morale building — has 
been met. 
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A.LA. File No. 31/14 


Lighting a Reception Room 


LIGHTING OBJECTIVE: To provide illumination for secretarial typing and casual reading (by visitors) in keeping 
with the decorative design of the room. 


Installation at Oklahoma Natural Gas Company, Tulsa, Oklahoma 


General Information: The room 


Area 
Actual Ceiling 
Luminous Ceiling 
Louver Beams 
North Wall Paneling 
South Wall (| plaster 
Carpeting 
Desk Toy 


Desk Blotter 


is 22°2" x 811" with a 12 ceiling. Surface characteristics are as follows: 


Brown 
Tan 
Red 


HKrown 


Vunacll Notation 


Reflectance 
s1.0% 
80.0 


ON ena ‘WIV 


3 
‘ 


. 
| 
Ray 
4 
Color 
White N 0.6 
4 Shy 
YR4/3 13.5 
R3/6 6.0 
YR 3/6 13.5 
Brown YR4/4 10.0 
Curtain (average (ireen GY 45.0 
N 
Sofa Ve 7/6 wo 
over) 
Woe . 4 y 


Hlumination and brightness measurements are 


as follows 


The receptionist does secretarial typing 


and proofreading at the desk, and visitors 


seated on the sofa read magazines 


Installation: Bare 40-watt 4500K fluores- 
cent lamps are mounted on the ceiling, 2°9" 
above a translucent Plexiglass ceiling hung 
VY above the floor, Twenty-two lamps are 


employed in all, spaced 1° apart over the 
desk area and 19” throughout the rest of 
the room. The Plexiglass is supported by 
wooden beams 1° thick which form louver 
cells P45," x 224," x 4°. Supplementary 
desk illumination is provided by an 18-inch 
high table lamp containing three 60-watt 


filament lamps 


standing position 


Published by the Committee on Publications of the Dluminating Engineering Society 


51 Madison Avenue, New 


York 10, 


Series XV_ 11-50 
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What Hinders Shadow and Diffusion from 


Playing an Adequate Role in the 


INCE Charles P. Steinmetz forty years ago in 
his classical book ‘* Radiation, Light and Ilu 
mination proclain ed the study of the 
shadows as ‘‘one of the most important subjects of 
illuminating engineering,’ there has been general 
consensus regarding the necessity of their proper 
treatment. This holds net only for distracting or 
objectionable shadows which should be eliminated 
or at least minimized, but no less for revealing or 
beneficial shadows, the control of which affords an 
important means of improving the contrasts, hence 
the visibility.’ Every Code, Standard, or Reecom 
mended Practice of lighting pays respects to shadow 
and diffusion as criteria of good lighting. Yet, the 
illuminating engineer computes the intensity levels 
and, if he is quite up-to date, also checks the re 
sultant brightness ratios, but lets the shadows take 
eare of themselves. For this, he cannot be blamed, 
for no guidance offered to him with regard to 
shadows is stated in quantitative terms.* 

This paper proposes to examine which numerical 
data are missing and how they can be procured to 
bring the treatment of shadows eventually within 
the reach of the planning engineer. Any such 
treatment should, of course, be subsequent to the 
layout of the intensity levels 

The ideal procedure which the engineer would 
follow in taking care of the shadows is given below 
Since shadow problems are important in industrial 
lighting, the study shall mainly refer to that field 

First Step. Decide upon the upper and lower 
shadow factor required for the kind of work in 
question 

Second Step. Ascertain maximum and minimum 
values of the shadowed illumination from suitable 


proposed lighting equipment 


Planning of Illumination ? 


By DR. KONRAD NORDEN 


Third Step. Divide either value by the planned 
mean illumination and compare the two resulting 
shadow factors respectively with the upper and 
lower factor decided in step 1 

Fourth Step Conditional only If the re 
quired limits are exceeded, modify your lay-out 


accordingly, until adjustment is achieved 


Discussion of the Above Steps 


1, Deciding upon the shadow factors required 
for the kind of work 


Prerequisite to this decision is the existence of 
recommended standards of shadow factors for in 
dustrial interiors. Such tables do not exist, or at 
least never got beyond feeble starts To establish 
them, a proper committee could study the criteria 
of admissible distracting and desirable revealing 
shadows, and determine upper and lower limits of 
the shadow-factor limits according to the needs of 
specific industries. Shadow factor is numerically 

E, E 


the unshaded, FE, the shadowed illumination (4+ 


defined by 8 where E represents 


that obstructed by the caster) and E, the residue 
illumination in the shadow; a certain range or 
value may be objectionable in one case and 
beneficial in another. The complementary term 


D represents the diffusion faetor 


Examples of shadow-factor ranges for industrial 


rocesses are shown on the following page 
appropriate shad factors 
Shadow and Diffa n Iiuminating 
Code of Artificia 
‘1 & the max hf admitted of 
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Figure 2. Footcandle measurements of 200-watt incandes 
cent lamp in l6inch Porcelain-enameled RLM Dome 
Reflector at three mounting heights 

50 
40 
30 
20 = 
40 
— — 
(Feet) 4 5 6 
Figure 2a. (Above) The upper curve for each height rep 


resents the unshaded illumination F; the lower curve the 
residue illumination FE. when the shadow caster is applied 


Figure 2b (Below) shows the differential values F E 
E, (shadowed illumination), plotted from 2a 


30 


What Hinders Shadow and 


1. Footcandle curves of 
100-watt Miralume HF-100 at 
various mounting heights, plotted 
against distances from below the 
center of the luminaire. (Cour- 
tesy of Sylvania Electric Prod- 

ucts Inc.) 


Process High shadow factor 
useful for: 
ype setting ringing the type out in 
relief 
Inspection f non specular revealing pits, scratches 
material und cracks 
Grading matte material modelling the minute sur 
“ ling to roughness of face elevations ar lepres 
surface eg writing or sions of the surface 
lrawing paper 
Pile tting leepening the grooves 
“Make read machine making recognizable in 
fore print ng qi il impress « f the 
form on the paper 
Process Low shadow factor 
useful for: 
Drafting boards gnizing the fine marks 
eft by the points of com 
passes, also for making the 
itter stand ut in relief 
igainst white paper 
Inspecti f plated metal bringing out defects due to 
parts nadequate plating or ex 
posures of the base metal, 
which appear as color lif 
ferences 
Inspect f 1 shed letecting va is blemishes 
netal plates such as sma ts, seratch 
es r is n the 
glossy s faces 
Iney ‘ 
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gs 
Ins} f gloss ack 
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Some processes have recently been treated in the 
Report ‘‘ Lighting for the Machining of Small Metal 
Parts’’ (see ILLumINaTING ENGINEERING October, 
1949), where the visibility is concurrently in- 
fluenced by brightness and by shadow and diffu- 
sion. This study which so thoroughly deals with 
the effects of brightness, should one day be sup- 
plied with a parallel analysis of the effects of 
shadow and diffusion factors which will further 
elucidate the problems involved 

2. Ascertaining marimum and minimum values of 

the shadowed illumination from curves 


of the propose d light source 


Once the desired S,4, and SN, factors have been 
determined, the engineer can appraise the inherent 
ability of the planned lighting system to produce 
them. This involves a study of maximum and 
minimum shadowed illumination from tables or 
diagrams based on specific equipment types, and 
given spacing-mounting height relationships. Foot- 
candle curves of unshaded illumination can be 
found in the catalogs of some manufacturers (see 


Fig. 1), but these curves consider the room as ab- 
solutely black and are incommensurate with illumi- 
nation levels computed in the usual way.‘ This 
difficulty does not exist with regard to &, curves 
although produced by successive measurements of 
E and then, with the caster interposed, of E,, the 
subtraction FE E, E,, leaves E, as an inherent 
feature of the luminaire per se. Figs. 2 and 3 show 
measurements by the author with a standard caster 
and a Weston 614 photo-electric meter 
To make shadow measurements directly com- 
parable with each other, one standard caster must 
be used in combination with the measuring instru- 
ment. This standard caster’ measures the potential 
shadows inherent to the light source and eliminates 
the variability of the operative casters more typical 
* that the curves be taken in a room of well de 
lection coefficienta. The maintenance factor 
ew set of parallel curves. To adjust 
their ordinates could be reduced 
root ndices and coefficients of 
Inter-reflection Method of Lighting 


Hlumination calculations at any 
od is certainly not meant for daily 


ee concluding Chapter Shadow and Diffusion in Ilumi 


nating Fngineering 


Figure 3. Footcandle measurements of RLM 48” Fluorescent three-lamp open-end porcelain-enamel unit at 3 mounting 
heights. 
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# Figure Sd. (Below) Analogous to Fig. 2b. 
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Figure 4 Standard shadow caster with photo-electric cell inserted. Instead of the metering arrangement shown, any 
conventional photo-electric meter can be used (see ILLUMINATING ENGINEERING, Oct. 1949, p. 608). 


of practical obstructions The standard-caster ; Dividing either value by that of the planned 


mechanism automatically maintains its distance mean illumination and comparing the two resulting 
from the center of the photo-electric cell as seen in shadow factors respectively to the desired upper 
Fig. 4 and lower factor 


With the FE, diagrams of the planned light source 
the engineer can select maximum and minimum &, To determine the unshaded illumination FP, the 
values. The maximum comes directly beneath a engineer must use the mean illumination on which 
light source or very close to that point, and the he has based his layout. With closely spaced con- 
minimum is half wav between the two sources tinuous rew or louverall installations, there is prae 
BE. values are not, as are FE values, resultants from tically uniform illumination throughout the room 
the overlapping fluxes of two or more contributing In other modern installations, the illumination is 
sources. since systematic shadowing deals with the also fairly uniform. Receomniended values of illu 
single light source eclipsed by the caster. The shad mination or shadow factors are, of course, not a 
ow produced by a certain source I decreases with matter of high precision, and allowance must be 
distance until a second source IL becomes closer made for some variation. By recommending lower 
The engineer gets the maximum EF, from the re values of recommended Sas. or upper values of 
spective FE, curve at or close to abcissa O, and the recommended Sain, Opposite errors can compensate. 


value at an abscissa equal to the greatest half-way Under these circumstances, mean illumination 


distance between two outlets for minimum F£,. Uf E.,. is justified as the denéminator of S. The main 


the actual layout provides a mounting height of five tenance factor contained in the computed value of 


feet above the work plane and a maximum spacing FE... must still be applied to the FE, values as in- 


of six feet, values are given in Table I dicated in Table I 


TABLE I 


according (B )max )min 
For the fixture with to Fig measured | reduced* measured reduced* 


arent le 
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Modifying the layout if shadow factors are feels that No. 1 could easily be achieved if entrusted 
outside desired limits to a Committee of LES. No. 2 should be left to 
fixture manufacturers who, under the guidance of 


If the procedure is necessary, the illuminating 2 ; 
the LE.S. could measure the E, values of their 


engineer should first try to vary either the spacing 
or the mounting height; if this does not give satis eurrent types for publication in their catalogs.* In 
factory results. the selection of a more or a less this respect it is encouraging to note how soon the 
diffusing type of luminaire will be the choice data on brightness have found their way into the 
There will be no difficulty in adjusting the layout publicity of leading fixture manufacturers 
to the requirements of sound shadow-engineering A British reviewer has questioned the calcula 
tion of shadow factor by the lighting engineer ‘‘as 


Conclusion a necessary further complication of his already 
An engineering treatment of shadows in a prac complex task.’" This is an appeal to indolence 
tieal layout, anticipates the availability of Once a new avenue is opened towards better light 
1. tables of recommended ranges of shadow factors ing, it does not rest with us whether we shall ex 
2, diagrams of the shadowed illumination produced by ploit or abandon it. We simply cannot afford to 
the usual light sources at various mounting heights and frustrate progress 
spacings 
Both are far from being inaccessible. The writer 


Automobile Assembly Plant 


A maintained average illumination level of 47 footcandles is achieved at the Oldsmobile Division plant of General 

Motors Corp., at Lansing, Michigan. Industrial lighting units in 88 continuous rows, two rows per 18-foot bay, are 

mounted 10 feet high on approximately 9-foot spacing between rows. Two 96-inch T-12 slimline lamps, 3500K, are 

employed in each unit. The photograph was taken from approximately the center of the floor area. Total lighted area 
is 126,000 square feet (approximately 794 ft by 160 ft). 
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HE TRANSFORMATION of one form of 


energy imto another including wavs and 


means of a omplishin * this task simply and 
directly is of major engineering 


f the 


Importance (one 


0 most interesting and important transforma 
Historically the 


method of 


tions is that of power inot light 


first and still the widely used 


light 


most 


generating depends upon the phenomenon 
of ineandescence. Another method of considerable 
practical importance involves the excitation of 
passage of 


This 
include the phenomenon 


resonance and other radiations by th 


an electric current through a gas or vapor 
second method may also 
of the fluorescence of solids exposed to these radia 
trons 

A third method of converting energy into light 
has been the subject of considerable study 
This 


andescent nor gaseous discharge phenomena 


in our 


laboratories methad involves neither in 


The Phenomenon of Electroluminescence 


When certain materials are placed in a fiuctua 
ting electric field under proper conditions, they 
are excited to luminescence and continue to emit 
light as long as the exciting field is maintained 
This constitutes the phenomenon of electrolumines 
with cathodolumines 


cence not to be confused 


cence No intermediate phenomenon such as a 
glow or are discharge appears to be involved. The 
materials luminesee directly under the influence of 
the electri 


field which must however, be in the 


process of changing in intensity Since this ap 


parently is a direct transformation of electrical 
is revealed 


both 


into light. a new field of study 
rs 


theoretical and practical standpoints 


energy 
which intriguing possibilities from 
This phenomenon has been deseribed by Destriau' 


by Lev 


experience with the phenomenon apy 


and discussed more recently renz? whose 
irs to have 
been rather discouraging 


This paper reports some of the results we have 


obtained with this phenon enon Which leave no 
doubt rewarding its existence. In fact, light inten 


Electroluminescence— 
A New Method of Producing Light 


By ELMER C. PAYNE 


ERIC L. MACER and CHARLES W. JEROME 


Certain compounds luminesce when placed in 
a fluctuating electric field. This constitutes a 
new approach to the problem of “cold light.” 
This phenomenon of electroluminescence is dis- 
cussed in some detail. Experiments are de- 
scribed which reveal some of the more impor- 
tant aspects of this method in which light ap- 
pears to be produced by direct transformation 
of electrical energy into visible radiation. 
Methods of utilizing electroluminescence have 
been developed which permit its use in several 
practical applications. 


sities have been achieved which are adequate for 
many practical applications 

Electroluminescence may be produced through a 
device which comprises a film of phosphor dispersed 
in a dielectric and placed between two conducting 
plates. At 
should be light transmitting in order for the light 


least one of these plates preferably 


generated to emerge. Such a device may be re- 


garded as a luminous capacitor. 


The Luminous Capacitor and its Characteristics 


A type of luminous capacitor which gives suffi- 
cient luminosity for many purposes at relatively 
low a-¢ potentials has been developed in these 
laboratories 

The general construction of the Luminous Capa- 
citor which has been used in much of our work is 
illustrated in Fig. 1 
pended in a suitable solid dielectric is spread uni- 


A coating of phosphor sus- 


formly over the conducting surface of so-called 


‘conducting glass.’’ The surface of the phosphor- 
dielectric film is then coated with a metallic con- 
ductor, except for a narrow strip around the edge 
of the 


plaque. One effective method of applying 


this metallic film is to coat the dielectric with 


vaporized aluminum. Suitable connections are then 
made to a contact strip along one edge of the eon 


glass and to any convenient spot on the 


ducting 


metallic backing layer 

A number of substances have been found which 
an be excited to a greater or lesser degree in this 
device also fluorescent under ultra- 
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nating Eng ring & Aug ‘ Pasadena 
Ca A rs Sylvania Solem. Moss 
froluminescence Paune-Mager-J ecrome . 
i 


CONTACT 
straw 


GLASS 
CONDUCTING PHOSPHOR 
LAYER OISPERS ON 
Figure 1. Diagram showing construction of luminescent 


(condenser) lamp 


excitation, some are phos 
No direct cor 


violet or cathode ray 
phorescent, and some are ne ither 
relation has been observed between the luminescence 
of a phosphor excited by the electric field and that 
resulting from ultraviolet or cathode ray excitation 
that the 


It has been stated above emission of 


light in this manner is contingent upon a fluctuat 


ing field intensity. A brief flash of light may be 


observed when a d- potential is applied to the 


plaque of Fig. 1 and another when the charge ts 
permitted to leak off, but no light at all is emitted 
as long as the d-e potential is maintained. A 
graphic way of demonstrating this behavior 1s 
shown in Fig. 2. In this experiment the output of 
a square wave generator was applied to the plaque 
terminals. Simultaneous cathode ray tube graphs 
were taken of the applied voltage and of the light 


that Occurs 


luminescence 


Short 


emitted. It is obvious 


when the potential is changing bursts of 


light are emitted which are practically in phase 
with the voltage changes at the end of each half 
evele 


Similar tests were run using a 60-cycle sine wave 


source of supply. In these tests, it was possible to 


determine with considerable accuracy the phase 


relationships between voltage, current, and lumi 
nescence. Fig. 3 is a graph which demonstrates 
the fact that the light emitted is in phase with the 


power absorbed by the dielectric It is apparent 


| / CURRENT 


\ 


VOL TAGE 


Figure 2. Curves showing how the light output of a lumi- 
nescent (condenser) lamp depends upon rate of change of 
voltage. 
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that the current leads the voltage by nearly 90 
Most of the luminescence occurs when both voltage 
and current are in the same direction although in 
This of course is the period 
when the capacitor is absorbing energy Very little 
light voltage and current are in 
opposite cirections 
sion is in phase with the positive half of the power 


different quadrants 


when 
In other words, the light emis 


is emitted 


curve 

Several factors affect the intensity of the light 
The thickness, the and the 
constant of the phosphor layer are all 


emitted resistivity, 


dielectric 


LIGHT 
‘ vOLTs 
‘ 
‘ 
‘ 
‘ 
‘ 
CURRENT . 
VOLTS 
x 
CURRENT 


Figure 3. Curves showing the phase relationships of light 
output, voltage, current, and voltamperes. 


important, as are the voltage and frequency at 
which the device is operated 

Fig. 4 illustrates the relation between light out 
put and voltage for a typical luminous capacitor 
The threshold 
of visibility is at a potential of the order of 25 


The brightness of the lamp increases rapidly; 


operated at 60 eyeles per second 


volts 
with the voltage over a considerable range of poten 
tial until a limiting voltage is reached. This limit 
ing potential is that at which breakdown of the 
dielectric occurs 

At a output 
with frequeney as shown in Fig. 5, Curve A. In 
Fig. 5 is based, a variable 


given voltage the light increases 


the test which 


frequency generator Was connected to the condue 


upon 


ting plates of the lamp and a constant voltage of 
The light 


measured as the frequency was varied between 950 


100 volts was applied output was 


Payne-Mager-J erome 


| 
f 
a 


and 3500 eyeles per second. There is some dis- 
erepancy to be accounted for in the neighborhood 
of 50 cycles, possibly due to some resonance effect 
in the generating equipment, but with this excep- 
tion the light output increases with frequency 
Curve B of this figure is of equal interest and of 
some theoretival significance This curve shows 
the relation between light output and wattage con 
sumption at different frequencies. The linearity 
of this relation over nearly the whole range of 
frequen ies suc¢ests that a given amount of light 
is emitted each time the capacitor lamp is charged 
to a given potential or, in other words, each time ze 
given quantity of electricity is stored in the capa 
eitor lamp. The more times per second this is ae 
omplished, the more light will be emitted This, of 
ourse, agrees well with quantum considerations 


These results differ from those reported by 


Leverenz? who performed some experiments with 
phosphor films furnished him | Destriau' as well 
ws with phosphor films prepared in his own labora 
tories. Ile states that these films were found to 
rlaw feebly bh harel perceptible to the par 
tially dark rdapted under applied 110-volt 
alternating urrent Leverenz believes that this 


glow is that characteristic of breakdown tonization 


of atmosphere nit non tl iss ption that th 
electric field may p i breakdown of thin ai 
films surrounding the phosphor particles in th 
film 


Whatever mav have been the situation in the 


experiments performed by Leverenz, the results 


which we ha btaied prove that his melusions 
ire net ppl i seri here 
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Figure 4. Curves showing variation of light output with 


voltage and wattage for a mine ent lamp 


LIGHT OUTPUT 


RELAT ive 


Figure 5. Curves showing variation of light output with 
frequency and wattage consumed 


If the light obtained from our lamps were asso 
with glow dis harwe phenomena, it should 
be even more intense on d-c than on a-c whereas 
there is no light emitted at all on sustained d-c 
potentials of the same value as the a-c voltages 
ised. All phosphors capable of being excited by 
ultraviolet should emit some light of their charac 
teristic color. Only certain phosphors exhibit 
electroluminescence. If glow discharge phenomena 
were responsible, the luminosity should be in phase 
vith the current. It definitely is not. The lack of 
a vlow discharge in these lamps is also evident 
fro the fact that the current leads the voltage 
by a large phase angk Furthermore, the higher 
the dieleetric constant and resistivity of the medi 
um in which the phosphors are embedded, the 
rreater the light intensity at a given voltage or, 
nversely, the lower the voltage at which a given 
luminosity may be obtained 


An explanation has been advanced by Garlick* 


that licht emitted under field excitation is a phos 
t seer resulting from the lifting of electrons 
leep traps This xplanat ‘ mav have som 
theoretical merit although it seems rather difficult 
t Visua n of the fact that in son of out 


" plete 
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experiments lamps which had been kept in coll 
. rkness for as long as three davs luminesced at 
il brilliar nmediately upon ap lheation of 
00 200 300 460 500 VOLTS ‘ eer 
02 0.3 O05 WATTS t rv i ‘ ‘ hur es 
yperated cont iously in a light 
Pe —“C;issSCSC‘Ciés tight box for as much as 16 hours with no appr 


ciable diminution of their light output. In this 
latter case, the phosphorescence must have been 
self-excited if the 


accepted 


explanation referred to is 


Examples 


Fig. 6 is a photograph of a luminous capacitor 
and its surroundings. The photograph was taken 
in a dark room with the light generated by the 
lamp itself. The brightness of the source was about 
three footlamberts. The exposure time and develop 
ment were adjusted to give a close representation 
of the visual appearance of the plaque and sur 
round under the conditions at the time the photo 
graph was taken 

Another type of device which demonstrates the 
phenomenon of electroluminescence is shown in 
Fig. 7. 


its own light 


Here again the device was photographed by 
The scheme for making the demon 
stration piece was very simple. A pair of enameled 
copper wires were wound side by side in close 
physical contact on a glass tube. The phosphor 
suspended in an insulating oil was brushed over 
the wire wound tube. When an a-c potential of 
200 volts or thereabouts was applied to the ends of 
the two wires luminescence was produced. The 
luminescence produced in this way corresponds in 
every respect to that obtained with the luminous 
Only 


alternating or pulsating fields must be used and the 


capacitor certain phosphors are effective 
luminosity is a function of the voltage and the 
frequency. 

The useful life to be expected from these lamps 
has not yet been fully determined although some 


Figure 6. A lumuniscent (condenser) lamp and its sur- 
round photographed in a dark room by its own light. 
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Electroluminesce nce 


Figure 7. A wire-wound grid type of luminescent lamp 
photographed by its own light. 


of them have now been in operation for some thou 
sands of hours. After about 50 hours of operation, 
their light output seems to flatten off and remaim 
fairly constant over considerable periods. Further 
data on both points are being accumulated 

The characteristics of this new light source are 


ideal for its use as a luminous ceiling where the 


lamps are mounted much in the fashion of acoustic 


tile and a broad, uniform low-brightness source of 
illumination is obtained. Since a surface bright 
ness of as much as 20 footlamberts has been ob 
tained under certain conditions, luminous ceilings 
constructed in some such fashion would be quite 
practical 

For other applications luminescent (condenser) 
lamps of lesser brightness are quite satisfactory. A 
few self-illuminated instances of these applications 
are shown in the remaining illustrations 

Fig. 8 shows how readily visible a wall switch is 
when one of these new lamps is used for the cover- 
plate. All that is required in this application is to 
connect the lamp in parallel with the switch, When 
the switch is open the lamp is lighted but draws a 
negligible current 

The illuminated clock dial is another application 
of the luminescent type of lamp. Such a dial is 
Many other similar applications 
Radio and television dials, 


shown in Fig. 9 
suggest themselves 
automobile dashboards and airplane cockpit illumi- 
nation are some of those most readily recognized 
The fact that this lamp may be easily and smoothly 
dimmed to extinction simply by varying the ap 
plied voltage, and the fact that it operates instan 
taneously upon application of the required poten 


tial are definite points in its favor 
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It is interesting to note that no perceptible color 
change takes place on dimming but that a very 
definite color change has been observed with vari- 
able frequency operation. For example, a lumines 
cent (condenser) lamp which lumineseed in the 
yellow green at 60 cycles had a pale blue-green 
color at 3000 cycles. No explanation for this be 
bavior is advanced although it may well be due to 


different decay rates of the phosphor components 


Summary 
The phenomenon of electroluminescence presents 
a new approach to the problem of producing light 
In this phenomenon certain phosphors are excited 
to luminescence when subjected to fluctuating 
electric fields It has been found that the light 
emitted under these conditions is in phase with and 
proportional to the wattage consumed by the lumi 
nescent dielectric 
The light emitted varies with the applied voltage 
and with its ae frequency A practical device 
for generating and utilizing electroluminescence 


has been developed 


Several practical applications of the phenome 


non are described Figure 9. A luminescent (condenser) lamp in the form of 
an illuminated clockface, photographed by its own light. 
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DISCUSSION 


le. E.G. PF. Arsxorr*: This paper presents a very in 
teresting study of the phenomenon of eleetroluminescence 

well as some of the practical applications, Some work 
ilone in this laberatory also indicates that the earlier 
statements regarding this process are not generally true 


for all electrolauminescent substances. We would be inter 


ested in an explanation of the authors’ eurve showing the 
rapid increase in light output versus frequency with con- 
stant appled voltage; also in any information on the 


variation in efficeney as a function of dieleetrie constant 


resistivity of the phosphor suspension medium and 


‘ ‘ ire 
With zine sulpl ile we have not been able to observe a 
tla of lwrht on the removal of a d-e voltage and wonder 
Figure 8 A luminescent (condenser) lamp in the form of 
switch plate, photographed by its own light Westing Rleomfield. J 
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if this is peeuliar to the phosphor or to the dielectric 
materials. While this source of illumination has low 
brightness, it is surprising to find that as high a value as 
20 footlamberts has been obtained. What voltage and 
frequency were required for this brightness? Also, what 
voltage and frequency were applied to the cells which 


have been operating for thousands of hours? 


W. W. Suaver*: This paper by Messrs. Payne, Mager, 
and Jerome which Dr. Lowry has just presented seems 
to open up a new field of light sources which shows 
promise of many applications. It may be interesting to 
add a further word of description of the conducting glass 
referred to in the paper. This Corning E-C or Electrical 
Conducting Glass consists of a good insulating glass as a 
base with a fired-on electrically conducting coating on 
the surface. The coating is thin, of the order of .00002" 
thick and quite transparent with a transmission of about 
85 per cent in the ease of certain coating compositions 
The coating is hard and extremely resistant to chemical 
attack in the absence of reducing agents. It can be 
applied to a variety of glass compositions to make a 
finished product that is economically practical as far as 
the cost is concerned. It may well be that we have seen 
today the beginning of a new era in the illuminating 


field. 


C. L. Corrret.** : This new approach to the problem of 
producing “eold light” is extremely interesting. As 
implied in the paper, the source of the enerpy converted 
into light seems to reside in the dielectric displacement 


*Corning Glass Works, Corning, N 


** Assistant Professor of Elect Cornell University 


Ithaca, N.Y 


eurrents causing changes in the molecular or atomic 
energy states which on reduction produce the emission 
of light. In so far as the reeonversion of this energy 
may be delayed by some of the elements involved, the 
modulation of light from this type of source might be 
reduced. This would be an obvious advantage in re 
ducing stroboscopic effects. Have any of the materials 
showing these phenomena been found to have a light 


emission somewhat delayed beyond the changing field? 


Eumer C. Payne, L. Macer, C. W. Jerome*: In re 
gard to the increase of light output with inereasing 
frequency, the explanation put forth in the paper may 
be re-stated: It appears that a definite quantity of light 
is emitted at each electrical impulse, and henee the more 
impulses per second, the more light emitted 

The effect of such factors as dielectric constant, re 


sistivity, temperature, ete. upon the efficiency and light 


output will be discussed in a forthcoming paper 

When a d-e potential is apphed to a luminous capaci 
tor, a single flash of light is emitted. When the source 
of potential is simply disconnected, of course nothing 
happens; but when the capacitor is short-cirenited, or 
otherwise quickly discharged, another flash is emitted 

Brightness values of about 20 footlamberts were ob 
tained at frequencies of 3500-4000 eye les per second 

In answer to Mr. Cottrell’s question, we have no 
evidence of any delay in the light emission process 
Referring to Figs. 2 and 3, the eyelic variation in light 
intensity shown there appears to indicate little if any 


lag in this process 


* Authors 


ELECTRIC SUPPLY CORPORATION installed a plastic louvered “ceiling of light” in the recent modernization of 

its offices at 705 W. Jackson Bivd., Chicago. Victor L. Charn, architect, used feather-weight moulded plastic ceiling 

grilles for pleasant, even, wall-to-wall illumination. Light source is simple fluorescent strip with reflector, mounted 

direct to ceiling. Grilles are installed below to provide maximum “sifting” of rays and shielding of lamps. Approxi-. 
mate area 6,000 sq. ft. Average intensity—50 footcandles. Photo courtesy of Leader Electric Co. 
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The simplicity of this trick belies its effectiveness. Tissue- 
paper window panes have replaced the windows of an inex- 
pensive cardboard doll house; an upright screw base socket 
receptacle on the “floor,” with a 7',-watt lamp, lights all the 
windows. “Outdoor floodlighting” is from lens-end flashlight 
lamps, and a 2-volt toy transformer hidden in a snow bank. 
(Photo courtesy of Helen G. McKinlay, Cleveland, Ohio.) 


Above — Cardboard “collars” held together with scotch tape 
conceal two Christmas tree strings to illuminate the tinsel tree in 
this table decoration. Lighted packages are simple wire frames, 
Christmas tree lamps, covered with white tissue paper. (Photo 
courtesy of Helen G. McKinlay, Cleveland, Ohio.) 


At left — Paper angels sing before a stained-glass window in this 

spectacular Yuletide home display. The “Cathedral” window is 

made of colored Cellophane, cardboard cutout mounted on a 

simple wood frame, and flooded from behind by a 150-watt R-40 

spot clamped to the frame. (Photo courtesy General Electric 
Co., Cleveland, Ohio.) 


Lower left, top--A simple trick for temporary outlet for out 
door Christmas lighting; bottom, Projector lamp creates shadow 
greeting. Below, simple but effective Christmas portals. (Illus- 
trations courtesy of Westinghouse Electric Corp., Bloomfield, N. J.) 
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Lighting a Small Auditorium-Ballroom 


To provide flexible lighting suitable for « 


ALA. Pile No. 31/17 


Installation at Seventh Floor Auditorium, Life Insurance Company of Georgia 
573 West Peachtree Street NE, Atlanta, Georgia 


General Information: The auditorium measures 80 x 37 feet in plan and has an 18-foot ceiling. A 
curtain across one end may be drawn to create a stage when the room is used as an auditorum 


Surface characteristics are as follows 


Ceiling 
plaster light green 

acoustical tile white 

Walls 

upper light onk 


wainseot dark walnut 


Floor hardwood 199% RF 
Draperies gray, green, yellow REF (average 


Installation: Several different levels of illumination are provided by lighting equipment built into 


the ceiling 


ON Ona “WIV 


16-7 
LIGHTING OBJECTIVE: combination auditorium-ballroom. 
| 
80% RF 
ie 76% RF 
62% RF 
4 
(over) 
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wa 
WATT PAR Se SPOT LRAYBAR Fal 
TUBING @ 
Edges of (1) scalloped contour of the recessed ceiling panel, (2) three round center areas, and 
3) wainseot (on two sides of room only) form coves each containing a double row of 15 mm cold 
cathode lamps operated at 60 ma and 9000 volts as indicated in sketch. This indirect system provides 
6 footeandles illumination 
Flush mounted filament lamp units (see sketch) are available to bring the illumination level up to 
25 footeandles when required 
Stage lighting units are built into the ceiling to provide 115 footeandles on the stage area. Floor 
outlets are available for footlights when required. All stage lighting is controlled from a separate 
panelboard off-staye 


Resultant brightnesses with all lamps (except stage lighting) operating are indicated below: 


o Vertical 
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Plastered ceilings 120 Floor 6.25 
Ncoust al tile ‘ ng 18.4 Downlights 
Upper walls I 60° to vertical 4500 
Wainscot 1.8 2500 
Ar h imineting engineer’ Jack H. Murrah, Georgia 
low Rartenfeld Electr Company, 458 Flam Street NW 
t \ Neon pany 4 Alabe Street SW all ef Atlanta, Georgia 
Lightie ata i r Curtis Lighting 1 Healey Bldg. Atlanta, Georgia 
as an trat i «? practice and to aid mn the design of similar installations 


HE LIGHTING technique employed in the 
Brooklyn-Battery Tunnel, new vehicular link 


between Brooklyn and New York, departs 


radically from former practices. The objectives 
and the innovations employed to achieve them - 
may be outlined as follows 


Objective No. 1: 


A cheerful, inviting appearance of the lighted 
tunnel. Achieved with high efficiency by distribu- 
tion of light from luminaires largely to adjacent 
white-tile sidewalls and ceiling, rather than direct- 
ly to the pavement. High efficiency is maintained 
by frequent washing of the tunnel and lighting 


equipment 


Objective No. 2: 


Pleasant and comfortable driving, without flick- 
ering shadows and highlights and the effect of suc 
cessive flashes of lights in motorists’ eves. Achieved 
by use of fluorescent lamps, of low brightness, in 
two virtually continuous lines, one along each tun- 


nel wall near the ceiling 


Objective No. 3: 


Flexibility of illumination level, readily con- 
trollable to take into account the outdoor light 
condition, state of cleanliness of tunnel walls and 
ceiling, and possible future trends in lighting 
standards. Achieved by series-type circuits, with 
current in all cireuits controlled from one location 
Other than in the entrance sections, cold-cathode 
fluorescent lamps are operated at currents from 50 


ma in summer up to 120 ma in winter 


Objective No. 4: 


Satisfactory eye adaptation of motorists enter- 
ing the tunnel on bright days. Achieved by 
stepped-up lighting within each entrance, employ- 
ing slimline (hot cathode) fluorescent lamps 
Lamps are operated at currents as high as 450 ma 
just inside the portals, with progressively lower 


currents, down to 75 ma, throughout 1800 feet. 


A paper presented at the National Technical Cor ference of the 
Tiuminating Engineering Society Pasadena, California August 
21.24, 195 Authors. Electrical Engineer, Triborough Bridge and 


Tunnel Authority, New York City, and Illuminating Engineer 
General Electric Co., Nela Park, Cleveland, Ohio, respectively 
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Lighting of the Brooklyn-Battery Tunnel 


Lighting of the Brooklyn-Battery Tunnel 


By LEO CEENENS and KIRK M. REID 


Obj ctive No. 5: 


Continuity of illumination. Possibility of ‘* black- 
out’’ minimized by use of four circuits, two from 
Manhattan and two from Brooklyn. Groups of six 
luminaires — each approximately 75 linear feet in 
length — are staggered among the four circuits. 


Objective No. 6: 

Safety of maintenance crews. Achieved by mini- 
mizing traffic interruption through use of high- 
speed washing facilities and two-lamp assemblies 
designed for quick replacement. A special push- 
pull socket safeguards lamp-replacement personnel 


Objective No. 7: 

Low cost of lighting installation. Achieved by 
series circuits of relatively small wire, by grounded 
returns on the secondaries of the insulating trans- 
formers, and by luminaires moderate in cost and 
not of ‘‘built-in’’ design requiring special con- 
struction of sidewall or ceiling 


Objective No. 8: 

Low cost of lighting operation. Achieved by the 
high efficiency and long life of fluorescent lamps, 
by facilities for rapid washing and lamp replace- 
ment, and by rugged, long-life equipment con- 


struction. 
The Tunnel 


The tunnel runs from Battery Park, at the south- 
ern tip of Manhattan, to Hamilton Avenue in 
Brooklyn, as sketched in Fig. 1. It passes near the 
easterly shore of Governor's Island. The length is 
9.117 feet. At the New York end the principal 
access roads are the Westside Elevated Highway 
and the East River Drive. At Brooklyn it connects 
with arteries leading to all parts of Long Island 

The tunnel was started by the New York City 
Tunnel Authority, later consolidated with the Tri- 
borough Bridge and Tunnel Authority. The latter 
Authority completed the work. Construction, be- 
gun in 1940, was stopped for three years during 
the war. It was opened for traffie on May 25, 1950. 
The cost was approximately 80 million dollars, 
and later by a private 


financed originally by 
bond issue. Toll charges range from 35 cents for 
passenger cars to $1.25 for the heaviest trucks. 
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Figure 1. The Brooklyn-Battery Tunnel, here shown in 

relation to its principal access roads, has averaged ap- 

proximately 40,000 vehicles a day during its first summer 
of operation. 


The tunnel comprises twin tubes, each carrying 


one-way traffic in two lanes. A tube cross-section is 


shown in Fig. 2 


Inviting Appearance 

Many people think of tunnels as uninviting, or 
even oppressive. In some part this impression is 
due to the narrow’ confines, dictated by the very 
high cost of tunnel construction. Even more, it 
often results from dimly lighted and discolored 
sidewalls and ceilings. A dark ceiling, particularly, 
puts in effect an unattractive ‘‘lid’’ on the road- 


way 


OuTLeT 
BOxES 
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LINES OF FLUORESCENT LAMPS 


"POWER DUCTS THE 


POLICE WALKWAY 
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Tunnel cross-section shows locations of lines of 
fluorescent lamps 


Lighting of the Brooklyn-Battery Tunnel 


In the Brooklyn-Battery Tunnel three things are 
relied upon to give the inviting appearance de- 
picted in Fig. 3: 
a whitetile finish on sidewalls and ceiling. True, 
But, unlike conerete, it does 


First 
this is a costly finish to install 
not become blackened by oily soot, with attendant need of 
very expensive refinishing. It cleans well. And it makes 
possible a design of lighting system of outstanding overall 
efficiency and effectiveness. 

Second a lighting system which puts light largely on the 
adjacent sidewalls and ceiling, as indicated in Fig. 4. These 
75 per cent, 
Hence light 


white tile surfaces have a reflectance of over 
as contrasted with 13 per cent for the roadway 
falling on the walls and ceiling is highly effective in creat 
ing a cheerfully bright environment. Further, a substantial 
proportion of that light is reflected to the roadway, with 
relatively even distribution and a minimum of moving 
shadows cast by vehicles 

Third 


washing of the sidewalls and ceiling, and at the same time 


facilities shown in Fig. 5 for thorough and rapid 


the lighting equipment. The washing schedule is that al 


ready in use in the Queens Midtown Tunnel, also operated 
by the Triborough Bridge and Tunnel Authority The 
schedule consists of washing with a 125 pound spray of soap 
and water, followed by a 125 pound spray of clear water, 
every two weeks beginning in the spring as soon as frost 
danger has abated and continuing until frost danger returns 
in the fall. In addition, there is a spray washing with clear 
water once a week in spring and fall and twice a week in 


summer. In winter there is a spray washing with soap and 


water whenever the temperature rises above frost level for 


several days 


Comfortable Driving 


Fig. 3 shows a photograph of the tunnel interior. 
The brightnesses, as measured from the driver’s 
seat of a car, range from approximately 6.0 ft-L 
to 0.5 ft-L, a ratio of approximately 12. These 
measurements were made with the lamp current 
50 ma and the ambient temperature 70°. The 
higher values apply to the lighting equipment in 
the foreground, while those in the lower range are 
found on the roadway and in the central portion 
of the ceiling 

These brightnesses and ratio may be contrasted 
with those in the Queens-Midtown Tunnel. Here, 
with a representative filament lamp system the 
brightnesses seen by a motorist range from approxi- 
mately 15.5 ft-L at the lighting equipment to 0.16 
ft-L. on the roadway, a ratio of approximately 100. 

The gain in motorist comfort attributable to the 
moderate brightness contrasts in the Brooklyn- 
Battery Tunnel must be experienced in a moving 
car in order to be appreciated fully. Hence the 
authors plan to present at the National Technical 
Conference at Pasadena a motion picture of rides 
through the Brooklyn-Battery and Queens-Mid- 
town Tunnels 

As the photograph in Fig. 3 indicates, the clear 
Pyrex tubes appear to be almost uniformly ‘‘filled 
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Pigure 3 (Top). Even illumination and moderate bright- 
ness contrasts enhance the cheerful appearance of the 
tunnel and set a new standard of motoring comfort. 


Figure 4 (Center). The lighting system comprises over 
36,000 linear feet of luminaires. The luminaires emit over 
90 per cent of the generated light. Over three-fourths of 
the emitted light falls on the white-tile sidewalls and 
ceiling. 
Pigure 5 (Bottom). Periodic washing of sidewalls and 
ceiling, as frequently as twice a week, keeps the tunnel 
fresh and inviting, and maintains high efficiency of 
lighting. 


with light’’ at the angles at which a motorist sees 
them through the windshield. At those angles the 
brightness of a tube (approximately two and one- 
half inches outside diameter) thus becomes less 
than half the brightness of the T-8 lamp (one inch 
diameter). In fact, at those angles no significant 
difference in appearance was found between clear 
and inside-frosted tubes. Hence clear tubes were 
chosen because of greater strength, higher light 
transmission, and lower cost. The socket housings 
serve as baffles in increasing degree as one looks 
farther down the tunnel. 


Flexibility of Illumination Level 


Tunnels are long-time projects. During the life 
of a tunnel the prevailing standards of roadway 
illumination may be expected to increase substan- 
tially. A lighting system in which the illumination 
level can readily be stepped up along with ad 
vancing standards helps greatly to keep a tunnel 
**modern.’’ 

The lighting system in the Brooklyn-Battery 
Tunnel has such flexibility. The series circuits, 
shown schematically in Fig. 6, assure that the 
lamps will start in cold weather, and permit ready 
control of current from the tunnel switchboard 
Adjustments may be made to take into account the 
outdoor light condition, and also the state of clean- 
liness of the tunnel sidewalls and ceiling and light- 
ing equipment. Current adjustment also solves 
the problem of compensation for the characteristie 
reduction in light output of fluorescent lamps in 
cold weather. Four light cells, two in each tube of 
the tunnel, show readings on the switchboard for 
the guidance of the operator in adjusting the lamp 
current. 

Fig. 7 shows how the light output of the fluores- 
cent lamps, as used in this installation, is affected 
by lamp currents from 50 to 450 ma and by am- 
bient temperatures from 0° to 80°F. The glass 
tube enclosing the two lamps helps to maintain the 
efficiency and light output of the lamps at low 


ambient temperatures. At high ambient tempera- 
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{Bane Came CONCRETE CEILING Pigure 6A. Series circuits as used in 
 conourt the tunnel are simple and low in cost 
$+ compared with multiple. They afford 
control of lamp current from one loca- 
SPRING tion by means of saturable reactors. 
COMP ART NT B. Each series transformer serves one 
WAN pair of lamps through the specially-de- 
“Lame ASSEMBLY GAONTE RETAINER signed sockets illustrated. (Courtesy of 
BAKELITE CaP ees MYCALEX CAP patentee.) C. Four circuits, two from 
MYCALEA INSULATOR Manhattan and two from Brooklyn, 


supply the lighting in each tube in 
staggered arrangement 


Tar 


woe 


tures, particularly when accompanied by high cur couraged to flow through to cleanse them. This 


/ rents in the ‘‘daytime’’ entrance lighting, the glass leaning method is feasible with the series distribu- 
enclosure contributes to overheating of the lamps tion and materials employed. The transformer is 
with accompanying reduction in efficiency and encased in a compound-filled compartment of the 
light output housing. One end of the secondary is grounded; 


(ther than in the entrance seetions, cold-cathode 


lamps of standard warm-white color are used in 
the original installation. They are operated at 50 | T I 

ma in warm weather, and the current may be raised ose 

to as much as 120 ma if need be to compensate for J Js doors 
cold weather and dirt accumulation. Whenever a 
higher range of current values might be desired A 

> 
slimline (hot cathode) lamps can be substituted © ool t J 
| ; 
with no change in equipment. Circuits and controls 2 x 
permit lamp currents up to 200 ma 
The special sockets, pictured in Fig. 4 and shown P| ; | 

schematically in Fig. 6B, accommodate either cold | 4 

4 
cathode or slimline fluorescent lamps. The housing — ae sj 

for transformer and sockets is a single bronze cast a a a 
ny and serews are silheon bronze Ilich | 
plastic both not-tracking, t¢.. anv are flashing 
over these surfaces does not damage then Low Figure 7. Light output of fluorescent lamps is markedly 
voltage insulation is bakelite plasti Springs are affected by lamp current, ambient temperature and wind, 
a All these materials are hich: and the heat-insulating characteristics of the luminaire. 
; Above data apply to 6-ft. T-8 fluorescent lamps, after 
oO eorrosto stem of ttempting 

resistant ¢ rrosion; instead of attempting ¢ 100-hour seasoning, in Pyrex tubing of 2-in. inside diame- 
keep the housings water-tight, wash-water is en ter, in still air. 
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the other is molded as part of the socket assembly, 
thus eliminating all secondary wiring 

The two-lamp assemblies have gasketed caps 
which are turned down solidly on threaded ends of 
the Pyrex tubing to form water-tight and air-tight 
joints. Long flat glass plates could not be gasketed 
so tightly without danger of cracking. 

Each series line, as shown in Fig. 6A, is con- 
trolled and ballasted by a saturable-core reactor. 
The secondary current depends on the current ap- 
plied to the d-c coils. These saturable reactors take 
the place of the constant-current transformers nor- 
mally used to supply series circuits. An important 
design feature of the reactors in this case is that 
full open-circuit voltage is always delivered at the 
time of closing the cireuit and at each half-wave 
This assures starting of the fluorescent lamps, and 
minimizes any tendency of the lamps to flicker, 
regardless of the lamp current which the reactors 
may be set to deliver. 


“Daytime” Entrance Lighting 
The ‘‘daytime’’ entrance lighting in each tube 
extends 1800 feet. The lighting equipments are 
the same as those used in the rest of the tunnel, but 
the lamps are slimline instead of cold-cathode. On 
bright days the lamp current is 400 to 490 ma 
throughout the first 150 feet of tunnel, 350 to 400 
ma throughout the next 300 feet, and so on, step- 
ping gradually down to a minimum of 75 to 100 
ma at the end of the 1800 feet. On dull days these 
higher currents are scaled down. At night the cur 
rent throughout the 1800 feet is 75 to 100 ma, or 
up to 120 ma if needed in cold weather to match 
the illumination level of the rest of the tunnel 
The slimline lamps used in the entrance sections 


are filled to approximately double the normal argon 


pressure of 3.5 mm. This is done to minimize elee 


trode disintegration and to obtain satisfactory 
lamp life at currents of 75 to 100 ma—abnormally 
low for slimline lamps. This change in filling pres 
sure in turn requires starting voltage higher than 
normal. The transformers were designed accord 
ingly 

Experience on sunny days during the early sum- 
mer of 1950, with illumination up to approximately 
8.000 footeandles on the roadways outside the por- 
tals. indicates that this ‘‘daytime’’ entrance light- 
ing gives satisfactory eye adaptation. This result 
is due to several features of lighting and tunnel 
construction, all contributing to attainment of two 
objectives : 
First relatively high brightness of the overall field of 
view of motorists entering the tunnel. This field comprises 
largely the sidewalls and ceiling and roadway As alread, 
pointed out, the white tile sidewalls and ceiling ar favor 


able for building brightness; the roadway is not Hence in 
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the entrance sections it is particularly important to have the 
light from the luminaires distributed largely te the side 
walls and ceiling. Experiments in another New York tunnel 
showed that eye adaptation became much more satisfactory 
with less than half the wattage when the light was directed 
to the sidewalls rather than to the roadway. Further, a 
moderate curve shortly after entering the Brooklyn Battery 
Tunnel in each direction helps greatly to make the bright 
sidewall the dominant part of the field of view. This not 
only assists in eye adaptation, but also reveals cars ahead 
in pronounced silhouette. And, to repeat, the frequent wash 
ing schedule in summer assures a high maintained bright 
ness of the field of view within the tunnel entrances during 
the time of year when outside daytime brightnesses are 
highest 

Second —a relatively long interval of gradual eye adapta 
tion after the motorist gets inside the tunnel, This is the 
reason for extending the entrance lighting over a length of 
1800 feet. After the first major transition from the bright 
nesses produced by sunlight to those inside the entrance, 
motorists’ eyes are permitted to make their further adap 
tation slowly. In contrast, with only a short length of 
entrance lighting of higher level the eyes of motorists are 
not subjected to quite as much change when entering a 
tunnel, but almost immediately they are expected to make 


a further substantial adaptation 


Continuity of Illumination 
A sudden ‘‘blackout”’ of the lighting in any sub 
stantial length of a tunnel is a serious hazard, and 
a frightening experience. Fig. 6C shows how the 
possibility of such a ‘‘blackout’’ is minimized by 
staggering adjacent groups of 6 luminaires among 
four sources of supply. Each group of 6 luminaires 
extends approximately 75 feet along one wall of 
the tunnel 
Lamp outages due to burnouts will be minimized 
by group replacement. In the entrance sections two 
group replacements a year may be found desirable 
Throughout the rest of the tunnel one group re- 


placement a year is expected to be sufficient 


Safety of Maintenance Crews 
When a maintenance crew is at work in one lane 
of a tube. all traffic is routed along the other lane 
by the tunnel police Nevertheless, the faster the 
washing and lamp-replacement operations, the less 
interruption of traffic and the less hazard to per- 
sonne! and to motorists 
The washing truck, Fig. 5, carries enough water 
to wash the full length of one sidewall, or half the 
ceiling, of a tube. Its normal speed during wash- 
ing is eight miles per hour, or approximately 12 
minutes for one trip through a tube. In four trips 
a tube is washed completely When one truck is 
washing with soap and water it is followed by 
another spraying clear rinse-water 
The two-lamp assemblies shown in Fig. 4 are put 
together in the service shop. The lamp-replacement 
truck is specially designed to earry these 12-foot 


assemblies. The assemblies and the sockets are 
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designed to enable the crew to remove one from 
service and put another in place quickly. Replace- 
ment of lamp assemblies is made with the circuits 
**hot."’ Referring to Fig. 6B, one end of the assem- 
bly is inserted in the grounded socket, where pres- 
sure is exerted against a spring until the opposite 
end of the assembly clears the edge of the opposite 
socket and can be moved forward against the 
“‘live’’ terminal. The assembly cap has a bronze 
retainer which makes contact with a grounding 
spring as soon as the cap is inserted in the socket 
housing and before the ‘‘live’’ terminal makes con- 
tact. This prevents leakage currents emanating 
from the ‘‘live’’ terminal from following the ex- 
terior of the assembly to an operator holding it 

If the operator should by error first insert the 
assembly into the ‘“‘live’’ socket he will not make 
contact even though he holds his hand against the 
cap at the opposite end of the assembly. This safe- 
guard is effected by locating the contact at the 
bottom of a narrow cavity in the bakelite cap 
Similarly, with the assembly removed, the ‘‘live’’ 
terminal in the socket housing is located at the 
bottom of a narrow cavity in the mycalex high-volt- 
age insulator, thus preventing accidental contact 


Low Cost of Lighting Installation 


Several factors help to keep the cost of this light- 
ing installation relatively low. For example, the 
wire in the series cireuits is small, No. 8, and the 
only secondary wiring is one ground connec‘ on at 
each transformer. The outlet boxes are spaced 12 
feet 7 inches on centers and are located in the 
ceiling slab near the sidewalls, where there is mini 
mum interference with major structural elements 
of the tunnel. The cost per linear foot of the lumi- 
naires is low in comparison with any equivalent 
non-ferrous metal trough with reflector and her- 
metically sealed cover-frame and glass 

It is to be noted that the extra cost of any special 
features of tunnel construction required by a light 
ing system are properly chargeable against the 
lighting. Built-in luminaires call for departure 
from the simple tunnel-wall construction, at very 
higk cost. Luminaires not located with due regard 
for main structural elements or headroom may in- 
troduce prohibitive indirect costs In the Brooklyn 
Battery lighting installation, all such indirect costs 


were held to a practical minimum 


Low Cost of Lighting Operation 


The high efficieney and long life of the fluores- 
cent lamps are important in achieving low operat 
ing cost. For equal lumen output, and at an am- 
bient temperature of 50° and a lamp current of 


100 ma, the wattage input of this luminaire with 


cold cathode fluorescent lamps is approximately 
one-seventh that of a representative filament-lamp 
tunnel luminaire. The method of washing the light- 
ing equipment along with the rest of the tunnel is 
fast and economical. The materials employed in 
the sockets and housings may be expected to give 
very long life with a minimum of repairs. The sim- 
plicity of the circuits reduces the prospect of op- 
erating troubles and facilitates location of any 
defeets which may develop. It should be noted that 
a circuit may become grounded anywhere beyond 
the saturable reactor without causing a short-cir- 
cuit or tripping the circuit-breaker. It is self- 
protecting. The life of the saturable reactors, and 
also the 5000-volt insulation on the series-circuit 
wiring, should be very long 

The handling of the 12-foot lamp assemblies, 
using the special maintenance truck, appears from 
early experience to be entirely feasible. In fact, 
results to date are encouraging experiments with 
16-foot assemblies, housing two 8-foot lamps end- 
to-end, for future tunnels. An unknown factor is 
the extent to which flapping canvas and objects 
projecting from trucks may cause breakage of the 
lamp assemblies. Such breakage is likely to be 
found no more serious or costly than that of glass- 
ware used in other forms of tunnel lighting 


Lighting of Approach Roadways 


The approach in New York, 900 feet long, is a 
10-lane divided roadway narrowing to four lanes 
at the tunnel entrance. In Brooklyn, where the 
twelve toll booths are located, the approach is a 12- 
lane divided roadway, 1000 feet long, narrowing 
to four lanes. The average initial illumination on 
the pavement is approximately one footcandle. 
Luminaires are of the reflector-refractor type, 30 
feet high, employing the 400-watt E-H1 (quartz 
are tube) mercury lamp operated horizontally 
with external magnet. Metal poles, spaced 60 to 
SO feet apart along the dividing strip, mount two 
luminaires each on six-foot brackets. Opposite 
these are poles mounting single luminaires and 
located on the parapet walls along the outside 
edges of the approach roadways. These latter poles 
can be revolved to swing the brackets toward the 
marginal streets for easy cleaning and relamping. 

When a motorist, driving under the mereury 
lighting of the approach, first sees the warm-white 
fluorescent lighting of the tunnel entrance the con- 
trasts in environment, lighting technique, and color 
of light are striking 
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DISCUSSION 
OLe Sixestap*: The paper by Mr. Geenens and Mr 
Reid is very interesting and sets forth concisely the 
merits and characteristics of the lighting installed in the 
Brooklyn-Battery Tunnel, which when adopted during 
the planning stage of that tunnel in the early nineteen 
forties, was the first application of the fluorescent type 
of lighting in a major tunnel project Fver since the 
planning of the first important vehicular tunnel, the 
Holland Tunnel, during the early nineteen twenties, the 


interior finish and lighting of this type of tunnel have 


*Consulting Engineer, formerly Chief Engineer of th New York 
City Tunnel Authority in charge of planning the construction of the 
Queens Midtown Tunnel and the Brooklyn Battery Tunnel 
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been given intensive study and experimentation by the 
writer and his staff. It was realized at that time and it 
is equally true today, that vehicular tunnels should be 
not only safe and comfortable to the traveling public 
but should present an attractive appearance and be well 
illuminated. This consideration applies with added force 
because of the fact that most of these tunnels are toll 
projects and it is the belief of the writer that the money 
spent on the tiling of the tunnel! walls and ceiling as well 
as its adequate and appropriate lighting has a commer- 
cial value which well justifies the cost. The Holland and 
Lincoln Tunnels were built before the fluorescent light- 
ing for outdoor use had been developed. 

At the time of the planning of the Queens Midtown 
Tunnel, we were seriously considering the use of fluores- 
cent lighting and Mr. Geenens, The Tunnel Authority's 
Electric Engineer, carried on a great deal of experi- 
menting with the cooperation of Mr. Reid and other 
engineers of the principal electrical manufacturing 
companies, In view of the fact, however, that the tem- 
perature in a vehicular tunnel due to the large volume 
of air required for adequate ventilation is practically 
the same as that of the outside atmosphere and in view 
of other considerations in connection with the develop 
ment of the fluorescent light for this sort of installation 
it was not deemed appropriate at that time to adopt it 
for that tunnel even though we realized the many ad- 
vantages which it offered as compared with the incan- 
descent lighting which had been used on previous tun 
nels. It was, therefore, decided (o use incandescent 
lighting for the Queens Midtown Tunnel. By the use of 
two lamps in each fixture, it was possible to vary the 
illumination of the tunnel so as to suit the outside light 
conditions as well as to provide a transition from the 
outside sunlight to the normal tunnel lighting over a 
considerable distance. The experiments with the adap- 
tation of fluorescent lighting for vehicular tunnels were 
continued and by the time the Brooklyn-Battery Tunnel 
was being designed it was felt safe to specify this type 
of lighting for that tunnel. 

The advantages of this type of lighting from the 
tunnel engineer’s point of view are well set forth by 
the authors of the paper under objectives Nos. 1, 2, 3, 
and §, and particularly objective 2. The characteristics 
described under objectives Nos. 4, 5, 6, and 7 are also 
present in this installation but in the writer’s opinion 
these four characteristics can be attained with the in 
eandescent lighting as well 

The attractiveness and efficiency of tunnel lighting is 
greatly enhanced by this new type as it gives the tunnel 
a cheerful and well lighted appearance at a minimum 
consamption of power. The elimination of the flicker 
reflected from the rear of cars as they pass the individ 
ual incandescent lights is a most important advantage 
The slimline fluorescent light is encased in a transparent 
jacket of pyrex thus eliminating any shadows or dark 
streaks such as would be the case if the luminaire were 
encased in a metallic fixture. Whether the pyrex jacket 
should be transparent or frosted is a matter of taste, 
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and there is no appreciable difference in the light output 
efficiency in either case 

It is the writer's opinion that this type of lighting 
adapted for use in vehicular tunnels is a great advance 
in tunnel lighting and will contribute toward the increas 


ing popularity of such tannels 


W. H. Kanver*: We are sure that anyone who has an 
opportunity to drive through this new tunnel in New 
York will agree that it is the finest funnel lighting sys 
tem ever installed. The engineers of the Triborough 
Bridge and Tunnel Authority have achieved illumina 
tion results that have always been desired but never 
hefore obtainable 

In reviewing the paper, several questions came to 
mind and we would like to have the authors’ comments 
on these points. It is stated that brightnesses measured 
from the driver's seat of a car ranged from approxi 
mately 6 footlamberts on the lighting equipment to 5 
footlamberts on the roadway. The value of 6 footlam 
berts seems to be extremely low since lighting equip 
ment brightness would actually be the brightness of the 
bare lamp slightly reduced due to the absorption of the 
glass. The brightnesses of a luminaire of this type were 
measured in the laboratory with a Lackiesh-Taylor 
brightness meter with the lamp operating at 50 milli 
amperes, At 90 degrees from the lamp axis the mea 


sured brightness was 650 footlamberts, at 60 degrees 


630 footlamberts, at 40 degrees 550 footlamberts, at 20 
degrees 320 footlamberts and at 10 degrees 200 foot 
lamberts. The brightness av seen by a driver of course 
varies with the viewing angle but even at 10 or 20 de 
grees the measured brightness is many times greater 
than 6 footlamberts. (10 to 20 degrees represents a 
viewing distance of about 50 feet.) 

In deseribing the appearance of the luminaires in 


the tunne! 


, the authors have said that the clear Pyrex 
tubes appear to be almost uniformly filled with light at 
the angles at which a motorist sees them through the 
windshield. It is also stated that the brightness of a 
tube thus becomes less than half the brightness of the 
bare lamp. Eye observations do not verify this state 
ment as we would expect because the clear glass tube 
has no diffusing qualities, The driver actually sees the 
bare lamp and the clear glass tubes seem to disappear 
against the luminous background of the white tile. This 
bare lamp brightness apparently does not cause any 


discomfort or distraction 


The electrical cireuits for controlling this lighting 


system apparently have real advantages that minimize 
imtial cost and simplify maintenance It has always 
been understood that saturable core reactors inherently 


have a poor current wave shape. We are wondering 
what consideration was given to this detail mn des gning 


the reactor and luminaire ballasts, and if it was felt that 


this adverse wave shape would affect lamp life 
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It is understood that the ballast in each luminaire is 
actually a current transformer and in the event of a 
lamp outage we would assume a very high open cireuit 
voltage from the secondary of the transformer. Have 
open cireuit voltage peaks actually been measured and 
is it expected that any trouble will be encountered due 
to high open cireuit voltage when a lamp fails? 

This tunnel lighting system is really an ingenious 
appheation of fluorescent lamps based upon both the 
‘utdamentals of illuminating and electrical engineering. 


Kirk M. Reiw*: Mr. Singstad comments that there is 
no appreciable difference in light-output efficiency 
whether lamps are jacketed in clear or in inside-frosted 
Pyrex tubes. Measurements in the laboratory showed a 
light output, compared with that of bare lamps, of 
more than 90 per cent for the tunnel unit with clear 
tubes. With inside-frosted tubes the light output was 
approximately 10 per cent lower. This difference was 
checked in a full-scale test section of tunnel. Even 80 
per cent is, of course, well above the output of recessed 
types of tunnel luminaires 

Mr. Kahler questions the reported luminaire bright- 
ness of 6 ft-L. It is apparent that the paper — which 
simply refers to such measurements as made through the 
windshield from the driver's seat— is not sufficiently spe- 
eifie. The measurements, made with a Luckiesh-Taylor 
Brightness Meter, were averages of luminaire bright- 
nesses 100 to 200 ft. ahead of the photometrist. These 
are considered to represent the luminaires seen through 
the top part of the windshield by drivers of average 
height sitting in normal driving position. At these and 
greater distances the clear-glass tubes appear to be al- 
most uniformly filled with light. If the luminaires are 
viewed at wider angles—-as, for example, by a driver 
leaning forward the lamps in the foreground are 
clearly visible through the tubes, with attendant higher 
brightnesses 

Check measurements were made in the laboratory at a 
distance of 25 ft. on a Brooklyn-Battery luminaire at 
80° F ambient temperature, for a lamp current of 50 
ma. A tube brightness of 6 ft-L was found at an angle 
slightly more than 2 degrees from the tube axis. For a 
motorist in the right tunnel lane, this angle represents a 
point approximately 350 ft. ahead on the right line of 
luminaires and approximately 400 feet ahead on the left 
line. These laboratory data are in reasonable agreement 
with the field measurements, which were made at such 
distances that both the eye and the Brightness Meter 
would tend to integrate brightness over a width greater 
than that of the lamp alone 

The distorted wave shape, characteristic of saturable 
tore reactors, does not appear to give unsatisfactory 
lamp life. The open-cireuit voltage of approximately 
1500, on the secondaries of the current transformers, 1s 


not expected to cause anv trouble when a lamp fails 
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Lighting a Store 


LIGHTING OBJECTIVE: To provide general lighting and highlight merchandise in « ladies’ apparel store. 


ALA. Pile No. 31/14 


Figure 1 


Installation at Royer’s Inc., 318 Fifth Avenue, McKeesport, Pennsylvania 


General Information: The accessories department, foreground of Fig. 1, is 18 feet wide and 25 feet 
long. Fig. 2 shows a small lingerie department measuring 141, feet by 16 feet between wall cases. 
Surface characteristics are as follows: 


Accessories Department (foreground Fig. 1) 
Ceiling Ivory 76% RF 
Walls Salmon 51% RF 
Coffers Peach 57° RF 
Floor Gray 27% RF 
Trim Blond 34° - RF 


Lingerie Department (Fig. 2) 
Ceiling Ivory 76% 
Walls Peach 57% 
Carpet Rust 24% 
Trim Blond 34% 
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The lingerie department is illuminated 


identical to those used in the accessories department 


Installation: Genera! lighting is obtained 
in the accessories department from twelve 
recessed troffers (Pittsburgh Reflector Co. 
#PF 448 GE) covered by ribbed diffusing 
glass and mounted in rows of three on 
ten-foot centers. Each unit contains four 
40-watt 3500K fluorescent lamps per 4-foot 
section. Accent lighting is provided by 
fifteen 200-watt filament lamps in recessed 
silver-mirrored glass concentrating reflec- 
tors equipped with concentric louvers 
(Pittsburgh #C101-5). A decorative touch 
is added by six-foot square coffers which 
have a double row of 20 mm cold cathode 
fluorescent tubing (supplied by Yost Elec- 
tric Co., Greensburg, Pa All showcases 
and wall display cases have standard fluo- 
rescent lighting. General illumination in 
the circulation area is 60 footeandles with 
100 to 133 footeandles on the showcases. 


two recessed troffers and five filament lamp units 
Show and wall cases are illuminated with hot 


cathode fluorescent lamps and the wall display rack by cold cathode fluorescent tubing 


The range of brightnesses of the area shown in Fig. 1 is as follows: 


floor 


ceiling 


wall (8 feet above 


troffers 


coffers 


center 


inside edge 


8-18 footlamberts 


1.99 


500-800 


44 
150 


ght mpany, 4 Sixth Avenue, Pittsburgh 
aid the design of similar installations 
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UDGES for the Central New York Chapter’s 
LES local 
first prize to the modern 
Is is the Hancock Airport Terminal, 


eontest for best installations, 


gave installation 
shown here 
Syracuse, N.Y 
of the Niagara Mohawk Power Co 

General lighting is from the suspended coves 
(18” below the 14° ceiling 7Z 
and 96” T-8 200 ma 3500K slimline lamps single 


and was designed by T.S. Harmon 
Sy racuse 
The coves contain 
strip, used without reflectors. Reflectors were in 
stalled, but the appearance without reflectors was 


preferred The been 
painted yellow, of 68 per cent reflectance 


bottoms of the coves have 


Twenty footeandles of general lighting is ob- 
tained with 300 ma 3500K white lamps using a 
MF of 60 per cent, but 200 ma ballasts were actu 
ally installed, with provision for an additional row 


of lamps, if this be desired. Actual level after six 
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Port Terminal 


L»minal—Appropriately Modern 


months’ operation is 14 footeandles general light- 
ing 

The ticket counter features a louvered ceiling 
suspended 62” above the counter, with 96" T-8 300 
ma 3500K slimline lamps mounted on a furred 
Illumination 
foot- 


ceiling two feet above the louvers 


level 


candles 


after six months’ operation is 37 
shape of approximately 30° 
The 
natural acoustic tile of the ceiling has a 70 per cent 
45% 
the floor is a neutral tan 


The room is an ‘‘L”’ 
x 70' and 30° x 96°, with a ceiling height of 14 


part vel 
low (68% Top 


of the ticket counter is light blue, of 45 per cent 


reflectance; walls are part green 


reflectance 

Architect for the job was George H. Ketcham of 
Syracuse; electrical contractor was Fred Edinger, 
lso of Syracuse 
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General Information: Delightfully 
3 harmonious in this provincial set 


ting is the self-illuminated picture 


a recent and popular innovation 
The picture is hand-painted or 
etched on glass and beth edge 


lighted and back-lighted by tubu 
lar filament bulbs concealed behind 
the top and bottom of the frame 


Many styles are available and many 
novel uses apparent 


The ways in which light may be used 


purely for decorative aecent are di 


verse and endless, limited mainly by 
the 


ingenuity of the designer or by 


costs 


The purpose is solely to attain 
artistry in lighting effect or to enhance 
the 


line of 


beauty in form, color, texture, and 


structural elements, and of 


sculpture, paintings, and other art ob 
sparkle, shadow, 


jets Emphasis, 


subtlety, or drama are the qualities 
In this 


lighting is an art, not a science 


sought in decorative lighting 
realm 
The lghting designer must grasp and 
maintain in the lighting, especially of 
seulpture and pictures, the intent and 
concept of the original artist 

The choice between incandescent and 
fluorescent light sources is largely de 
termined by the results sought and the 
objects or areas to be illuminated. 
When accurate light control, brilliant 
or extremes in highlight and 


sparkle, 


dense shadow are desired, the incan 


descent 
W hen 


daytime cok 


bulb is the appropriate one 


large areas, luminous shadows, 


r qualities, or soft diffused 


hight are required, the fluorescent tube 


is more adaptable. In every ease, com 
plete shielding of the hght source is 
essential, so that one sees the object 
but not the souree. When the housing 


source is Visible, attention 


must be given to its correct 


pe nod 


detail, form, finish, and seale 


A number of “pin-point” spotlights 
for available, to 


preture lhghting are 


be built into side wall or ceiling, which 


allow complete control of the size and 


direction of the light beam to cover 
the picture exactly. Their placement 
requires great care to prevent reflec 


obliterate the 


the 


ons which might pie 


ture, or to avoid possibility of 
persons intercepting the beam as they 


about the room. If 


move i painting is 
to be hehted from below, there are 
portable decorative boxes in Contem 
porary and Traditional designs for 


Lighting for Decorative Accent 


placement on a mantel or chest be 
The opening may 
louvers to 


neath the picture 


be equipped with avoid 
overlighting the picture and to restrict 
the Flat moldings 


instead of deep frames are often neces- 


spread of light 


sary to avoid shadows. The conven- 
tional over-picture unit that attaches 
to the back of the frame or to the wall 
must be set high enough so that the 
the not 


obseured and out far enough to illu- 


upper portion of frame is 
minate the entire surface of the canvas 
The picture may have to be framed 
without glass to avoid reflections or un- 
wanted images 

Lighting adds interest, color, beauty, 
and emphasis when used in cabinets 
and built-in shelves to accent hobby 
collections, art cbjects, or finely-bound 
hooks 
light must be incorporated vertically 
at the 
hind an apron at the lower front edge 
of shelf. With glass shelves, 
lighting can be concealed at the sides 


If the shelves are of wood, the 
front corners or concealed be- 


each 


or recessed above, or below, or both. 


In the lighting of seulpture, the 
effect desired —- distance, third dimen- 
sion, perspective, silhouette, shadow, 


eontour, sharpness —- dictates the num- 
ber and placement of light sources and 
the equipment to be used 

A fireplace is most often the focal 
the architectural 


point of interest in 


and decorative treatment of a room. 
Light may be incorporated in appro- 
priate ways to retain or aceent its in- 
dividuality, 

The examples that follow by no 
means encompass all the possibilities 
application method of 
Nor would all the 
examples be equally pleasing to all 
They do 


methods in wide range of effect as well 


either of or 


orative lighting 


tastes inelude ideas and 


as cost, and may suggest an expanded 


ereativeness in the art. 


Part of the Tee) 
Praditional Interiors 

Part I. Septemt 

Lighting; Part Ok 


i! Committee Report “Contemporary 
or les the series to be published in 
er 19 covered Cov Lighting 
ber 19 neluded Wall 
Brackets, and Lamps 


Lighting in Modern and 
ILLUMINATING 
Recessed Lighting and Window 


Lighting, Ceiling Fixtures and 


ENGINEER 


Wall 
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General Information: In this dining room (Fig. 63) which reveals the architectural and decorative 


charm of a Traditional interior, contemporary concepts of lighting are subtly employed. A pin-hole 
spot recessed in the ceiling accents the ancestral oil painting and another emphasizes the table appoint- 
A decorative wood molding applied to the ceiling conceals a strip of miniature lamps on two 


ments 
This creates a subtle glow and a brightness variation in the wall treatment. 


sides of the room 


Figure 68. 


ADJUSTABLE SHUTTERS 


= 


Figure 64. Section through recessed spot he 

light using a 100-watt G-16'4 bulb, replaced 

from floor above. Adjustable baffles provide ae 

exact focusing of the light beam to fit the 

portrait. The ceiling opening is 18 inches 
from the side wall. 


Figure 65. Section through wood molding, mounted 
on ceiling to conceal a 16 foot strip of miniature 
é-volt, T.3\% bulbs placed on Sinch centers, 
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Figure 67. Perspective view through dec 
orative brass box which contains a T-6% 
25 watt clear bulb (intermediate socket). 


Figure 66. 


General Information: The method of lighting this oil portrait (Fig. 66) sue- 
} ceeded in attaining a low illumination for subtle sharpening of contrasts which 
were otherwise lost in both the day and evening lighting of the walnut- 
panelled library. The dominance of the portrait in the mantle treatment is 
maintained by its lighting. A small tubular bulb is wired into an antique 
brass box. A narrow slot is cut in the side of its curved top to emit a small 
amount of light. Other appropriate objects could be similarly employed 


General Information: Accent on the wall treatment—bamboo-framed Chinese 
prints mounted on fabrie-covered boards—is interestingly attained by recess- 

: ing a continuous row of fluorescent tubes beneath glass in the free-standing 
backboard for the corner sectional davenport. (See Fig. 68.) Reading light at 
the end sections is supplied by floor lamps of harmonious design. 


) 


Figure €9. Section through + ssed At 


| 
| 


bor in top of free standing cabinet which 


backs the corner mal aven t 
Rallasts for T 8, 20 watt tubes a 
channel 
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General Information: Accent lighting and irregular brightness patterns were the results sought by the 
designer of the lighting in this Contemporary living room 
to create these effects are visible, and the fourth unit highlights the cocktail table. In each of the recessed 
units, the aperture in the bottom plate and the lighting device within the box have been positioned to 
direct the light to the selected objects 
exact shape of light pattern desired, each unit is equipped with movable shutters. On the oil painting, for 
example, the shutters are adjusted so that only the canvas is illuminated, without spill-light on the gold 


Fig. 70). Three of the four pin-hole spots used 


the cocktail table, the painting, and the books. To produce the 


frame. 


Figure 79. 


ADJUSTABLE 
SHUTTERS 


Figure 71. Section througn targe 1¢ 
ceased spotlight, utilizing the 
£50 watt bulb Bottom plate re 


movable for re lamping. 
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Figure 72 


Perapectwe view of light bez 


two 


watt white lum 


lines 


General Information: Without some individual lighting, this narrow wall 
treatment (Fig. 73) would have lost prominence in the decorative flow of the 


rest of the room. From the home workshop came the light box, which was 


carefully finished te ‘‘belong’’ to the antique chest on which it rests 
Figure 74 


<— General Information: The colorful beauty and fine 
detail of this collection of Staffordshire and Chel- 
sea figures (Fig. 74) are dramatized by light 
sources concealed in the space above each wall 
niche. This combination of art objects, light, 
shadow and color creates an unusual wall treat 


ment. 


Section through niche wall 
the mounting above niche of 
watt fluorescent tube. Ballast 


tn channel. 
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General Information: The wall beiween the bookshelves in this library (Pig 


76) is covered by a mural showing the acreage pattern and scenes from the 


owner's rural estate. Concealed lighting brings to life the colors in the mural, 
making it a dominant feature of the decorative treatment, as well as con 
tributing light at the davenport and to the general level of room illumination 
The oil painting of a western scene is lighted by a conventional portrait re- 
flector properly positioned to illuminate the entire canvas without obscuring 


the upper portion of the frame. 


Section through light bez, 

inaet behind cornice. Seama be 

the by 6° inch lene plates 

are covered by Ye-anch by dinch metal 
straps. Twelve 40-watt bulbs are on ap 


proxrimate 6% inch centers 


a 
METAL STRAPS 
TO HOLD 
LENS PLATES 
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General Information: The request to build light into the collector's 
cabinet, shown in Fig. 79, presented difficulty in concealing the lamps 
because of both the narrow mahogany framework and the back 
mirror. Complete light-coverage of the Royal Doulton figures (care- 
fully spaced on the glass shelves to avoid casting shadows over each 
other) was attained by inserting the smallest diameter fluorescent 
tubes into a length wise slot cut in the top center of the cabinet. Two 
six-watt nine-inch tubes were preferred to one 15-watt 18-inch tube 


because of both tube diameter and lower light output. 


Figure 78. Perepective plan 
of wood . encased wiring 


chaanel placed above a seven = 
cightha inch slot im cabinet € STA 


top. T 5, 6 watt fluorescent 
aes sth the bal 
tubes are used with th 
lasts in the channel > 


GLASS SHELF 


General Information: The 15th and 19th Century art treasures displayed in this antique seere- 

tary (Fig. 80) are seen with museum emphasis by the use of a 36-inch fluorescent tube 

concealed at the top inside front edge. Glass shelves replace the original wooden ones and the 

interior is painted ivory, although it might be covered in appropriate fabric or painted a 
| darker color if greater contrast between the objects and background were desired. 


retary in which a T-8, 


Figure 79. 


Sectwa through sheives of 
watt fluores- 


cent tube is concealed. 


BALLAST 


ASBESTOS 
COVERED 
METAL 


3 |} GLASS 
SHELVES 
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General Information: Second only to 
the convenience of being able to read 
book titles is the colorful charm that 
lighted bindings can add to a room's 
decorative scheme. (See Fig. 82 Here 
two small fluorescent tubes are mounted 
end-to-end behind the overhanging lip 
at the front of each shel 


ap 


Figure 83. Cross section of one shelf im re 

cessed bookcase, ballasts in separate box, Two 

T 5 fluorescent tubes, one watt and one 15 
watt, are placed end to end in cach shelf 


Figure 


Figure 


General Information: Interesting variations in 
light value and shadow are created in this 
three-section wall cabinet (Fig. 84) by the clever 


placement of two fluorescent tubes. One tube, 


mounted over an opening cut in the top of the 
cabinet, illuminates the recess below and at the 
same time provides some indirect lighting; the 
second tube, installed at the top front of the 
bottom section, produces contrast in brightness 
and sends light upward to the middle section 
through an aperture 


OPENINGS 


Figure 85. Section through wall cabinet; 
ballasts for the two T-8, 30-watt flwengecent 
tubes are located in separate Wor 
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General Information: Light on this unique specimen 
of driftwood (Fig. 87) emphasizes its texture and 
shape as it creates outlines both pleasant and gro 
tesque in the shadows and highlights. The mirror on 
the walls of the fireplace recess reflects the drift 
wood, revealing its twisted “arms” in many varia 
tions. A lens plate is located three-quarter inches 
above each ceiling aperture. To reduce brightness 
to 4 minimum the risers of the lens are painted 
black. The fascination that shadow, brilliance, and 
reflection give to the ornament would be lacking 


without the use of light and mirror 


Contemporary Lighting 


General Information: Natura! and _ interesting 
shadows are produced by a strong directional 
beam of light from a custom-built pin-hole spot 
recessed in the ceiling as shown in Fig. 86. Against 
the comparatively low level of surrounding illu- 


mination, the white statue stands out boldly before 
the dull gold background, and the skillful adjust- 
ment of baffles or shutters confines the accenting 
light to the figure 


Figure 87. 
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General Information: Drama of light, shade, and 
color is created in this unusual handling of a mantel 
mirror (Fig. 89 Light is the vibrant element in 
giving definition to the sculptured plaster frame, in 
maintaining the outdoor colorfulness of the flowers, 
and in creating an illusion of depth and space 


FROSTED GLASS 
ar 


7 PLASTER FRAwE 


Figure & Horizontal section through over mantel 
frame and recessed mirror T 6, 42 inch Nuoresce nt tubes 
are used in specular metal parabolic reflectors; ballasts 


in separate box 


Figure 89. 


General Information: A new mantel, formed to match the window 
valances, replaces a heavy oak one and conceals a 40-watt fluores- 
cent tube (see Fig. 91 Light filters through a ribbed frosted glass 
inset to put realism into the painted delphinium. Some reflected 


downward light brings out the color and form of the field stone 


a 


= WHITE 


Figure 92. Section through mantel, 
showing side mounting of channel con 


taining ballast for T 12, 40 watt tube 
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Section through mantel; three 


FROM FLOOR 


watt straw colored lumilines 


Figure 93 


P General Information: In the Early Ame: 


can room with its pine panelled fireplace shown 
in Fig. 93 


it was possible to conceal a strip of straw-colored lumilines in the hollow space 
under the mantel. During the warm seasons the fireplace is banked with foliage, and the 
lighting adds emphasis to the arrangement as well as a mellow glow on the pine wall of 


the «himnev breast The pediment of the breakfront is given added silhouette emphasis 


by low lighting on the back wall from an 18-inch gold fluorescent tube 


General Information: Vertical panels of light 
give luminous emphasis and definition to 
the flower arrangement 

handling of » mirror-fa 

Fig. 95 Lumilines were used a vuch the 
color qualits oreseent tubes would be 
advantageous 
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The Use of Fluorescent Tubes 


Many of the rooms shown in this 
publication are lighted with fluorescent 
tubes; others combine fluorescent tubes 


bulbs. A 


considerable number use only the lat- 


with ineandescent-filament 


ter. It is now practical to work sue 


eessfully with either of these light 


sources alone or a combination of 
both 
The lhght 


only 


filament 


source 


from bulbs, the 


home electric during a 


period of well over fifty years, has 
always depressed the cool colors such 
as the blues and greens, while the 
warm colors (the oranges, reds, and 
) have been enhanced 

the full 


acceptable 


browns, ete 
Generally, values of the 


warm colors are when 


lighted with filament bulbs and when 
the over-all atmosphere of a room 1s 


on the warm side. This warmth, even 


though it is not very noticeable, plays 
a part in establishing friendly and 


While 


fabrics, 


home-like qualities 


the blues and greens in ear 
pets, wall paper, and paint have been 
dulled and changed in color, there has 
not been general consciousness of these 
shifts 

The first fluorescent tubes produced 
cooler atmospheres throughout rooms. 
with 


Contrary to experience 


bulbs, the blues, and certain 


greens, 


yellows were stepped up, and the 


warmth of the oranges, reds, browns, 


and red purples was depressed. Effects 
were obtained that had never been seen 
before. The fresher, clearer and cooler 
effects were now attainable, hence the 
the 
The fluorescent 


and much 


lighting designer was 


Pp t of 
tube 


had to be 


extended was a 


new lght-source 


about its possibilities, espe 


learned 


cially in those interiors in which the 
atmosphere of the room was important 
and in which the color rendition of ma 
terials and people was also important 


At fir 
tubes 


tluores 
kitchen 


when particu 


was believed that 
best 
Later, 


cent served 
and the laundry 

lar attention was directed to the color 
became evident 


work 
tube 


chosen tor a room, it 
skilled 


with the 


designer eould 


successfully fluorescent 


in every room in the home. 


Since the advent of fluorescent light 


ing a number of types of fluorescent 
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tubes have been developed, including 


those providing about the same warmth 
of light as that provided by filament 
bulbs. Other types of fluorescent tubes 


have supphed the cooler whites, in 
cluding those approximating daylight 


Each 


characteristics. The problem of making 


certain distinguishing 


possesse 


the most advantageous selection from 


these various types became more com 


plex because of the many styles and 


functions encountered in interior de 


sign 
The most recent fluorescent tube de 
velopments gre atly sin phlity the choice 


of tube. If the over-all atmosphere of 


warmth associated with filament bulbs 


s the objective for the entire room 


there now is a warm quality white 


fluorescent tube which makes all of the 


colored objects and surfaces in a room 


appear much the same as they would 


under incandescent light 


If an atmosphere more nearly re 


sembling a daylight (not the coldest 


blue daylight) is desired and a color 


rendition more nearly related to day 


light is sought, a cool quality white 


fluorescent tube would be used 
that 
fron 


he noted these two 


qualities of white fluores 


cent tubes make possible eit a gen 


eral atmosphere of warmth as obtained 


from the imeandescent bulb or com 


plete departure from this warmth to a 


whiter over-all atmosphe re. The latter 


a newer, cooler, and often 


fresher atmosphere In over-all color 


rendition the cool quality white fluo 


rescent tube may be expected to be 
the better o » two 


The 


nelude 


most recent developme nts also 


greatly 


in proved color-rendi 


tion warm and cool quality white fluo 


it tubes. Each of these brings out 


colors in all materials, as 


With 


tubes 


well as foods and complexions 


these improved-color-rendition 


the fuller beauty reds, 


wes 
oranges, 


browns and purples may be seen as 


the yell blues and greens 


fluorescent tube now 


choice 


omes simply ding 


st whether a warm or a cool 


phere is desired for any roon 


When 


color rendition is important, the corre 


sponding im proved color - rendition 
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warm or cool lamp would be chosen 
Otherwise, the regular warm or cool 
At this time it 


should be noted that improved-color- 


white tube would serve. 


rendition is obtained at some sacrifice 
in the efficiency of the light production 

The market provides ceiling-fixtures, 
wail-brackets, and portable lamps 
which incorporate some of the various 
sizes of fluorescent tubes. No special 
wiring of the house is needed for these 
equipments since the permanently in 
stalled fixtures can be connected direct 
ly te the wires at the fixture location, 
Fluorescent floor and table lamps can 
regular 


be plugged directly into the 


convenience outlets The electric 


ice should, however, be alternating 


nearly all fluorescent 


current since 


tube lighting devices have associated 


parts built into the fixtures which can 
operate only on alternating current 

In selecting fluorescent lighting 
equipment, the advice of experienced 
dealers or lighting designers should be 
If devices are selected that do 


sought 


not supply the lwwht needed for the 


given location the condition cannot be 


remedied since higher wattage tubes 


that 


eannot be 


are longer and 
that 


give more light 


used to replace tubes 
are inadequate 


When the 
built into the house or applied to the 


lighting installation is 


walls or woodwork, as is the case in a 
installations shown, 


16, ete., 


number of the 
3, 14, 39, 


ence is made to locating the ballasts in 


such as Figs refer 
some other part of the house, such as 
basement 
Ballasts 
are necessary auxiliary equipment for 
The 


controlling current passing through the 


the attic space above, the 


below, or some nearby closet, 


the operation of fluorescent tubes 
ballast may in some instances produce 


When the 


noise lev is 


or the 
this 


a low hum room 


nei rhborhood low, 
hum may become a disturbing factor, 
Where the 
installation employs a number of bal 


In 


even though it is quite low 


any one room and the house 


in a quiet neighborhood, remotely 


located but accessible ballasts provide 


complete freedom from this form of 


disturbance. 


of all 


s17es and colors of fluorescent tubes is 


Since the complete listing 
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too extensive for inclusion in this pub- 
lieation (this information is obtainable 
from the manufacturers of fluorescent 
tubes), a few general statements ap- 
pear to be in order 

Some of the fluorescent tubes that 
are now widely in use require a start 
ing switch in addition to the wall 
switch normally used to turn the light 
on or off. The automatic switch is re- 
placeable and is inserted into the fix- 
ture. In certain wall fixtures that can 
be reached and in most portable lamps 
a switch on the lighting device which 
is operated by hand (a manual switch) 


serves in place of the automatic switch. 
A short delay in lamp starting may be 
experienced with each type of starter 

either the automatic or manual type. 

In addition to the so-called general- 
service fluorescent tubes there is also 
another group of fluorescent tubes 
which range in length up to eight feet. 
These lamps do not require the auto- 
matic starting switch, and while the 
ballasts that go with them are larger, 
The wire 
used in the metal channels and the 


the tubes start instantly 


wire used in the conduit or channel 
connecting the remotely located bal- 


last with the lamp may generate vibra- 
tion noises. This is overcome when 
the wire used has an outer layer or 
coating of approved material which is 
reasonably soft 

Fluorescent tubes can produce inter- 
ference (noise) in radio reception 
from certain AM stations, although 
FM and television reception are not 
affected 


installation, which inelude the use of 


Certain rules covering the 


radio-interference filters, can eliminate 
or minimize this diffieulty. Manufae- 
turers’ literature on this subject is 
available. 


the study of the aesthetic phase of 


the 


Stn COMMITTER ON f 


Gladys Miller 


Mary Dodds 

Myrtle Fahsbender 
Katherine T. Goodall 
Mary W. Held 


form to be available about January 


Cove Lighting 


Window Lighting 
art IT ( Published im 
Wall Lighting 


Lighting 
The t 
IV (To be put 


Part 


locations in the home have been made by 


nants in interiors of Contemporary and Period design 


architeets, interior designers, educators, and those in allied flelds 


was given the following assignment: “To study the application of light and lighting to the home, ineluding 


Lighting Its Re 


Recessed Lighting 


Lighting from Cei 


re 


erms 


HE RESIDENCE Lighting Committee of the Illuminating Engineering Society has over a period of 20 
years studied and reported on various applications of residential lighting. The “Recommended Practice 
of Home Lighting” was published in 1945, revised in 1947, and its third revision is now being prepared. 
Within the past four years, technical detailed studies of lighting and seeing conditions for various tasks and 


studies have produced the necessary scientifie background for future home lighting recommendations, 
About five years ago the Society realized the lack of any LE.S. publication on the use of modern illumi 


prepared and written in layman’s language to increase its acceptance among home lighting specialists, 
In 1946, the Residence Lighting Committee 


residential lighting, to prepare some practical reference for good lighting 
practices in period interiors and to report thereon.” 

In February 1947, the LE.S. Council approved an outline of the contents of such a study, and in June 
1950 approved the report entitled “Contemporary Lighting in Modern and Traditional Interiors” prepared by 


‘ONTEMPORARY LicnTING IN MopeRN AND TRADITIONAL INTERIORS 


Mrrtle Fahsbender, Chairman 
Mary Webber 
Resipence CoM MITTEE 
E. W. Commery, Chairman 
Mary Webber, Vice Chairman 
J. J. Jasin 
Thomas Kelly 
W. F. Little 


Parts I, Il and ILI of the report have been published in three consecutive issues of ILLUMINATING ENGI 
NEERING, beginning with September 1950; Part 1V will be added to the report when it is published in booklet 
Ist. Component parts of the report are as follows 

Part I (Published in the September 1950 issue) 


ve in Contemporary Home Decoration 


the Oetober 1050 issue 


ling Fixtures and Wall Brackets 


Lighting from Portable Lamps 
Part ILL (Published in this 


for Decorative Accent 


Tubes 


shed only im the complete reprint 


Design Characteristics and Motifs 


individual members of the Residence Lighting Committee. These 


It was proposed that an illustrated brochure should be 


Jan Reynolds 


Gladys Miller 
Priscilla Presbrey 
Jan Reynolds 
Norman Vacha 
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LIGHTING NEWS OF CURRENT INTEREST 


Summary of Action Taken 


By 1.E.S. Council Meeting, N. Y. 


Councils first meeting of the new fiscal 
year was held in New York City, October 
12, at the Lexington Hotel. Immediately 
preceding the Council meeting, the Soci 
ety’s Annual Meeting was also held, as 
required by the Constitution, formally 
presenting the Past President's Report, 
and the General Secretary's Report as 
part of the Preceedings for the year 
ending September 30, 1950, and formally 
approving actions taken during the past 
year 

A large attendance was recorded at 
the Council meeting, including a number 
of visiting committee chairmen. For the 
record, those present were: Presiding, 
Walter Sturrock, President; C. H. God 
dard and Lee E. Tayler, Past Presidents; 
S. G. Hibben and E. M. Strong, Vice 
Presidents; A. H. Manwaring, General 
Secretary; R. F. Hartenstein, Treasurer; 
R. L. Biesele, Myrtle Fahsbender, 
L. A. Hobbs, Duncan M. Jones, R. M 
Zabel proxy for H. P. Steele, Directors; 
R. W. Corwin proxy for C. C. Martin, 
G. F. Dean, C. N. Laupp, J. 8. Schuchert, 
R. G. Slaner, R. W. Staud proxy for K 
FE. Hollingsworth, G. J. Taylor proxy for 
J. B. Browder and F. C. Winkler, Re 
gional Vice- Presidents; A. D. Hinckley, 
Executive Secretary, C. L. Crouch, Tech 
nical Direetor. C. E. Ellis, Advertising 
and Promotion Manager; A. H. Clarke, 
E. C. Huerkamp, B. J. Jensen, R. F 
Mitchell, Harris Reinhardt and R. J. 


Swackhamer. 
ELecrions 


One of the first reports considered by 
the new Council was that presented by 
the General Board of Examiners who re 
ported elections to Associate and Student 
Members, and made recommendations for 
Council's action on full Member elec 
tions. The list of new members elected 
is included in the Telecast Section of this 
issue. Together with other changes, mem 
October 12, 

1950 
Total Membership 7177 
Members Emeritus 
Fellows 40 
Members 1426 


Associate Members 500% 
369 Student Members 


September 30. 
1950 


*Includes 9 Fellows of the Society 
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bership statisties are as shown in the 


preceding tabulation 


APPOINTMENTS 

President Sturrock presented to Coun 
eil a statement of 1950 1951 Committees, 
together with personnel for Council's 
approval, calling attention to a number 
of new committees. Notable among the 
sew studies to be undertaken by new 
committees were Committee on Mine 
Lighting; a Task Committee for Advance 
Pianning; Lighting in Commercial 
Kitchens, Lunchrooms, Cafeterias and 
Dining Areas; Sign Lighting; Executive 
(Aviation 


Lighting Studies Cleaning 


and Dyeing Industry; Rubber Industry ; 
Woodworking Industry 

Full text of all Committees approved, 
together with their personnel, is included 
in this issue of ILLUMINATING ENGINEER 


ING 
Starr Pension PLAN 

Included in a full report of the Fi 
nance Committee was formal proposal, 
together with details of operation, of a 
retirement plan for LES. staff em 
ployees. The plan proposed was based 
on restudy of proposals originally ree 
ommended by the 1047 Task Committee 
on this subject, of which A. F. Wakefield 
was Chairman. Discussion of the plan 
culminated in a resolution authorizing 
the adoption of the retirement plan ef 
fective October 1, 1050 
pointed are Lee E. Tayler, C. H. God 
dard, Past Presidents, M. N. Waterman, 


Trustees ap 


Chairman of the Finance Committee, and 
R. F. Hartenstein, Treasurer, with Mr 


Tayler as Chairman 


MeMeexsnip Dikecrory 

As part of his complete report on 
Publications Committee activities, E. C. 
Huerkamp, Chairman, reported to Coun 
cil with regard to the possible publica 
tion of an LES. membership roster, 
noting methods by which this could be 
accomplished, and costs Following dis 
cussion, the Publication Committee was 
authorized to proceed with the publica 
tion of 1000 copies of a membership 
directory for sale at a price of $2.00 


each 


SUSTAINING MEMBERS 


Presentation was made by George J 
Taylor of six new Sustaining Members, 
on which Council took favorable action, 


as follows 


Florida Power & Light Company 

Box 100 

Miami 30, Plorida 

Official Representative: C. Vick 
Fluorescent Fixtures of California 

$320 '8th Street 

San Francisco 10, Calif 

Official Representative: Ernst O. Anders 
Hab Electr 


2210 W. Grand Avenue 


Company 

Chicago 12, 

Official Representative |. M. Pixman 
lowa Electric Light & Power Co 

Hox 51 

Cedar Rapids, lows 

Official Representative: Sutherland Dows 


Northern Light Compeny 

2051 N. 19th Street 

Milwaukee, Wisconsin 

Official Representative: Fred Cramer 


Tri Part Mfg. Company 
094 Street 
Detroit 1, Michigan 
Official Kepresentative Julius Reanik 

In further connection with the Sus 
taining Membership activity, a compre 
hensive program for 19501951 was pre 
sented, prepared by C. C. Shotwell, 1950 


51 Chairman of the Committee 


CoM MITTEE 


A report on the 195051 program of 
the Membership Committee, presented by 
James H. Hall, Chairman, included de 
tails of the National Membership Cam 
paign for 19501951. Quotas proposed 
for Sections and Chapters were set on a 
basis of 20 per cent net increases for 
Sections and Chapters less than three 
years old, and 12% per cent net increases 
for those three years and over. Present 
Student Members would be deducted for 
calculation of quotas. Prizes to be 
awarded to the top Sections and Chap 


ters were 


Total New Member Grade 
Members Only 


Piret Prise $50.00 $50 00 
Second Prise 40 00 
Third Prise 

$112.50 


Mexico CHAPTER 
A petition was submitted through 8 
G. Hibben, Chairman of the Local Ae 


tivities Committee, requesting the estab 
lishment of an LES. chapter in Mexico 
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City. He noted that Associate and Full nical committee reports, and several need for such an organization there, and 
Member requirements were in effect in studies being made in connection with indicated that translations of 1.E.S. pub 


the Mexican group, and indicated that the Research Fund work lished reports, Recommended Practices, 

all other requirements bad been met in He noted also, that during the past Guides and Constitution and By-Laws 

eluding an active program of meetings six years, LES. has published 29 re would be of assistance toward that end, 

in Mexico. Council voted to approve the ports, now being used as valuable tools in the considerations of a provisional or 

Charter for the Mexico Chapter, with by the lighting industry a record not ganization committee 

headquarters in Mexico City to be equaled in any other Society, large The Executive Committee took action 
or small. Five hundred technical com to make available a complete file of such 


MiILWwauker Now Section 


mittee members have worked to produce published material to assist in the for 


. Petition was made, through ¢ N them, all as volunteer effort, he re mation of a technical society on illumi 
Laupp, Regional Vice President for ported nating engineering in the Benelux coun 
transfer to Section status of the Mil Council's first meeting was concluded, tries. 
waukee Chapter. Action was taken to ifter all day sessions, with an expression Study on the scope of the Television 
approve a Section Charter to this grouy of weleome to two noted guests at the Committee was reported, and action 

meeting, George F Stickney, the Soci taken to establish its seope as: ‘‘ study 


TecunicaL Conrexence PLans 


ety's first Gold Medallist, and Reg. F and report on the lighting for the opti 
KR. F. Hartenstein, Chairman of th Michell, a member of the Council of the eal reception of television programs,’’ 
National Technical Conference Commit 1.E.S. of Australia, Mr. Michell extended in which work the Society would continue 
tee reported that the 1950 Cor’ orene the greetings of that group, and ex to cooperate with the Society of Motion 
held at Pasadena in the Huntington pressed pleasure in the privilege of at Picture and Television Engineers. 
Hotel, August 21-24, was one of the beast tending this Council meeting At the October 11 meeting, President 
Conferences the Society has ever had Sturrock reported on a request from 
He expressed appreciation for the fine Executive Committee Actions Robert Clark, Director of the Manpower 
cooperation of the hotel, the Papers Meetings of the Council Executive Office, National Security Resources 
Committee, Hoyt P. Steele, Chairmar Committee of LE.S., not previously re Board to ‘‘secure the advice and judg 
and the Executive Committee under the ported in IE, were held in August (at ment of the scientific profession to make 
{ Chairmanship of D. W. Prideaux. Mr Pasadena, California) and on October formal recommendation to the NSRB 


Hartenstein reported on the Conference 11, in New York City. A brief summary with regard to policies and procedures 


Income resulting from the registration of actions taken at these meetings in to bring about the most effective utiliza 
of 328 members and 230 guests and ex cluded tion of America’s highly trained scien 
pressed the belief that the Conference Favorable action was taken at the tists. Action was taken by the Commit 
would show a surplus Pasadena meeting on M. André Closset’s tee to recommend the appointment of 
Mr. Hartenstein further reported that request for aid in establishing a techni A. F. Wakefield, Chairman of the Soci 
plans for the 1951 Conference in Wash cal society on illuminating engineering ety's Coordinating Committee for De 
ington, D. ¢ were now well organized in the Benelux countries M. Closset, fense, as the I.E.S. representative to the 
under the local Chairmanship of G. W a member of LES. from Brussels National Research Counci! in connection 
Clark He indicated that the present Relgium, described to the Committee the with the matter 
achedule contemplates opening the con 


ference Monday morning August 2S 
concluding with the Conference Banquet 
on Thursday evening, August 31 


For 


the appointment of Conference Execu 


the 19 Conference in Chicago 


tive Committee Chairman was confirmed 


Ralph G. Raymond, General Sales Man 


of the Commonwealth Edinon Co., to 


serve 


with 


to confirm the Conference dates as the 


week of September 14, 19 


ArrRovED 


\ 


ports 


number of teehr al committee re 


submitted 


nical Director, were approved for letter 


ballet, including Report No of the 


Committee on Standards of Quality and 


Quantity for Interior I nination 


Nomenclature revisions; Sports and Re« 
Areas 
Mr. Croueh nm his further repert on 
the technical a vities of the Society Me 
indicated that further technical studies NEW OFFICERS for the New Orleans Section of 1.E.S. were installed at a dinner 
in a number of fields were now nearing meeting held at the New Orleans Athletic Club. Shown above to the left is Ben 
completion, for presentation during the Z. Segall, incoming Chairman, receiving the gavel of office from retiring Chairman 
including a number of tech Harold L. Salaun. 


reational 


coming year, 
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Action was taken, in connection HE ’ ib 3 

the 1953 Conference in New York City 

; 
iy 
fy 


lowa Section Holds 
Fall Conterence 


For some years past, outstanding con 


ferences on illumination have been con 
ducted four times a year by the Iowa 
Section of L.E.S., attracting visitors from 


a wide surrounding territory. Their Fall 


Conference held September 15 at the 
President Hotel, Waterloo, lowa, fea 


tured a full day's program, presenting 


four outstanding papers and numerous 


discussion sessions 


O. Christensen, Chairman of the 


Iowa Section, opened the meeting; Ad 


dress of Weleome was by Merle Poor, 


President of the lowa Public Service Co 


Eastern Division, Waterloo, Iowa. The 


program of papers, arranged by Giles 


Crider as Program Chairman, ineluded 


Engineered Lighting with Prismatic Lenses 


by J. A Toohey. District Manager, Helophene CHARTER presentation ceremonies were a feature of the first meeting of the 
Co., Ine, Evanston, I Rocky Mountain Section in Denver. Jim Ketch (center) presents the Charter to 
Howard C. Ernst, retiring Chairman (right) while incoming Chairman Harold 

, Rankin (left) looks on 


Chicago, lil 


Practices Today 
morrow by Richard H. Haase, District Engi 


seer, lowa nois Sales District, Lamp Dept 
Medal Nominations Invited Deadline Set for 1951 

Fite cn Spats Lighting Coarteay 1951 Medal Committee, G. W 
our iim on Sports Lightin ourtesy ¢ The LS "are Co ittee he 
General Electr Company Reals, Chairman, is currently ais rting the —_— — e has an M 

. nounced that a deadline date of Febru 
Summary,’ C. O. Christer sen membership, and the officers of all See 


ary 1, 1951 has been established for the 


He ots — tions af Chapters, that nominations are receipt from authors of outlines of their 
Bonn nvited for consideration by the Com proposed papers for the 1051 National 
mittee Teehnieal Conference at Washington, -s. 
‘Candidates for the award need not be Db. ¢. Onutlines reeeived from authors 
An additional attraction for the Con members of the Society, nor citizens of after this date may not reeeive considera ¢ 
ference delegates was an inspection trip the United States or Canada, and may tion, Outlines of proposed Conference 4 
conducted by Charlie Gehan and Merle be nominated at any time by any member papers should be mailed (by February 1 i. 
Jones of the lowa Public Service Co., of the Society, by presenting the Commit to Hoyt P. Steele, Chairman Papers a 


Committee, “eo Benjamin Eleetrie Mfg 


during which outstanding lighting instal 


tee on Award the name of the individual 


Co,. Des Plaines, Illinois 


lations in Waterloo were visited. 


whose accomplishments in his field are 


After a prospective author receives a 


deemed worthy of such recognition. Each 


tentative approval of the outline for his 


Rocky Mountain Section nomination should be accompanied by a 
] proposed paper he will be expected to 
Receives Charter comprehensive statement of the eandi 7 
; mail his manuseript to the Chairman of 
date’s achievements, whether it be in the 


the Pape rs Committee by April 1, 1951 


A double ce 
cance marked the first meeting of the pt 
Sect née Chapter 
Rocky Mountain education, or administration and man 
in September. Incoming officers were for 


“mony of some signifi field 
ele 


of engineering, applied illumination, 


It has been necessary to establish these 


es, ophthalmology, lighting research, 


firm deadline dates in order to give pro 


time for publieation and for serious con 


agement 


sideration by potential discussors, A rigid 


mally installed; the Section’s new Char 
3 **In order for a candidate to be econ publication schedule makes any later dates 


J yresented with appropriate cere 
ter was presentec ith appropria sidered for the award of a given year, impossible, especially in 1951 when the 


amy : , the following shall be delivered at the National Technical Conference is sched 
J. M. Ketch of General Electric Co, General Office before January 1 of that uled for the week of August 27 

Nela Park, who presented the original wean 

Chapter Charter in 1941 came to Denver ? Congress Librarian and Capitol 


to repeat the ceremony, and present to 4 A letter requesting consideration of the Architect Sponsor Work 
proposed candidate 
Environment Lecture Series 


the ineumbert Chairman, Howard C 


t A statement of the candidate's achiev 
ments, on which the recommendation is based A series of five lecture and discussion 
Additional formalities attended the This statement shall be signed by the persor programs devoted to the subject of the 
responsible for the information, not necessarily 


Ernst, the new Charter 


presentation by Mr. Ernst, of the Char 


relation of environment to work will be 


a member of the Society 


ter, along with the traditional gavel to presented in the Coolidge Auditorium of 
the incoming 1950-51 Chairman, Harold Nominations should be sent to the LES the Library of Congress during the weck 
Rankin Medal Committee in care of the General November 6 through 10 Luther H 

The meeting and dinner at the El Office of the Society. Inquiries concern Evans, Librarian of Congress, and David 
Rancho Restaurant was attended by some ing nominations may be addressed to the Lynn, Architect of the Capitol, are co 
60 members and their wives Executive Secretary, A. D. Hinckley sponsors of the series. Nationally recog 
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nized experts have agreed to present pa 
pers reflecting the latest developments in 
their respective fields of specialization 
Tue major environmental subjects to be 
included are illumination, sound control 
ventilation, color engineering, and safety. 

The leetures were originally intended 
for the benefit of those who are particu 
larly coneerned with planning future im 
provement programs for offices on Capitol 
Hill. However, in view of the wide spread 
interest which attaches to this subject, 
and the unusual competence of the speak 
ers who have agreed to participate, ar 
rangements are being made to accommo 
date a broadly representative audience 
from the Federal Government, labor or 
the business 


ganizations, community, 


scientific and profesional associations 
and other groups 

Two lectures of the series are devoted 
to illumination and its relation to work 
environment. On Monday, November 6, 
Willard Brown will open the series with 
**Seeing Conditions Im 


Effort Mr 


Brown is a former national president of 


a discussion of 
portant to Productive 
1.E.S. and has served as Director of the 
Secretariat on Lighting Practice for the 
Iilumina 


International (Commission on 


tion. He is presently manager of the 
Engineering Division of the Lamp De 
partment, General Electric Company 

Mr. Brown wil! be assisted by Robert 
L.. Oetting, who is similarly recognized 
authority in this field and has 
served as a consultant on many of the 
larger office lighting projects since the 
war 

W 
Case for Color on Tuesday, 

Mr. Quisenberry is a member of LES, 


** The 
November 


Quisenberry will present 


the American Standards Association, and 
the Physical and Psychological 
Committee of the National Office Manage 


Factors 


ment Association. He has written exten 


sively on the subject of color engineering 


and is presently associated with the FE. I 
duPont de Nemours and Company 

Other leetures included in the series 
‘*Noise as an Environmental 


A. Wil 


on November 8 


will cover 
Distraction and Hazard’’ by R 
son of the Celotex Corp 
‘Principal Aspects of Air Conditioning 
by Charles 8S Leopold on November 6 
and ‘‘The Conservation of Manpower 


Through Accident Prevention by EB 


Landry, Safety Direetor for the t s 
Post Office Department Mr. Landry's 
lecture, on Frinlay November 10, wi 


also give a brief general review of 
five lectures designed to emphasize the 
many interrelationships which are to be 
found between the major factors of en 
vironment and their importar n 
thering the comfort, moral nd effex 


ndividua 


tiveness of the 
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Society Events 
December 14, 1950 Meeting of LES Na 


tional Council, New York, N. Y¥ 


February 1961 .— Meeting of [ES Ne 


tional Council, New York, N.Y 


March 4-6, 19651 Southwestern Kegi 


Conference, Corpus Christi, Texas 


March 12-16, 1961 South Pacific Regional 


Oonference, Ban Francisco, Calif 


March 19-24, 1951 Pacific Northwest Re 
gional Conference, Spokane, Wash 


April 5. 1961 Meeting of LES. National 
Council, Chicage, 


April 9-12, 1951 


ference. Chateau Frontenac 


May 14, 19651 Midwestern Regional Con 


Rotel and City not yet announced 


Canadian Regional Con 
Quebec 


ference 


May 41, 1951 


ference, Cincinnati, Ohio 


Great Regional Con 


June 14, 1951 Meeting of LES. National 
Council, New York, N. ¥ 
August 26-August 30, 1951 Ita 


nating Engineering Society, National Techni al 


Conference, Hotel Shoreham. Washington, ID. ( 


industry Events 
November 13-16, 1950 


Manafacturers Association 

Ile Atlantic City, N 

November 3, 1950 

Standards Inetitute Ine 
Ohie 

November 27- December 1, 1950 The 

Mechanical Engiacers 
Statler New York 


National Electrical 
Chalfonte Haddon 


Annual Meeting, RLM 
Statler Hotel, Cleve 


American Seciety of 
Annual Meeting, Hotel 


x. 

November 27-29, 1950 
Annual Meeting 
Hotel, New York, N. ¥ 
Movember 27 - December 2, 1950 


Shew. Grand Central Palace, New York, N.Y 


December 3-6, 1950 The American Society 
{ Refrigeration Engineers, 46th Annual Meet 
New York, N.Y 


American Standards 
Waldorf Astoria 


Asser iatior 


Power 


ing Hetel ( ommodor 


December 26-30, 1950. 117th Meeting of 
the American Association for the Advancement 
of Serence, Cleveland, Ohio 


January 15-18, 1951 
Show, Cleveland, Ohio 
January 23-25, 1951 The American Soci 
ety of Heating and Ventilating Engineers, 57th 
Annual Meeting, Philadephia, Pa 

January 22-26, 1951. Winter General Meet 
ing, American Institute of Electrical Engi 
neers, New York 

February 28, 1951 Inter Society Color 
Council, Annual Meeting, Washington, C 
March 5-9, 1951 Spring Meeting and Com 
mittee Week of the American Society for Test 
ing Materials, Cincinnati, Ohie 

March 12-15, 1951 
Manufacturers Association 
Hotel, Chicago, It 

April 2-5, 1951 The American Society of 


Mechanical Engineers, Spring Meeting, Atlan 


Plant Maintenance 


National Electrical 
Edgewater Beach 


ta ‘a 

April 3-5, 1951 
ence Edison Electric 
Beach Hotel, Chicago, ID 
Week of May 20th, 1951 National Asso 
ciation of Electrical Distributors, Atlantic City 
N. J 

June 4-7, 1951 Edison Electric Institute 
19th Annual Convention, Denver, Colorado 
June 11-15, 1951 The American Society of 
Mechanical Engineers, Toronto, Canada 
June 25-29, 1951 Summer General Meeting 
American Inetitute of Electrical Engineers 
Royal York Hotel, Torente, Canada 
September 25-28, 1951 
American Society of Mechanical 
Minneapolis, Minn 

October 8-12, 1951 wth National Safety 
Congress & Exposition of the National Safety 
Council, Chicage Itt 
Movember 12-15, 1951 
Manufacturers Associstion 
Hall, Atlantic City, N. J 
Movember 25-30, 1951 Annual Meeting 
The American Society of Mechanical Engineers 
Atlantic City, N. J 


i7th Annual Sales Confer 
Institute, Edgewater 


Fall Meeting, The 
Engineers 


National Electrical 
Chalfonte- Haddon 


Attendance at the lectures will be by 


mvitation 


Ostwald Color Harmony 
Manual Matched in Paints 


paints in flat, 


and sealer finishes to 


The development of 
semi gloss, enamel 
match all the color samples in the Ost 
wald Color Harmony Manual was an 
nouneed reeently by the Martin Senour 
(o. and the Container Corporation of 
America. For these paints, Ostwald color 
designations of the color scheme desired, 
may be specified to the paint dealer, and 
the paint will be mixed according to 
exact specifications, The match of the 
paint te the chip will be true under all 
conditions of illumination ranging from 
ineandeseent light to daylight, according 


to the announcement. All paint mixtures 
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are made from six basic color pigments 


plus white and a greying agent 

A table giving the LC.L. specifications, 
including reflectance values, of all of the 
color chips in the Manual is expected to 
be available soon, through the Container 
Corporation. This is expected to be of 
value to decorators and illuminating engi 
neers in specifying the reflection factors 
for wall and ceiling finishes to obtain 
maximum benefit from lighting installa 


thons 


Blackouts Passée? 


Time magazine in its October 16 issue 
noted that ‘‘ Blackouts will not be used 
so extensively as in World War II be 
cause radar can spot a target in the 


darkness.’ 
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National Restaurant Association Joins 
1.E.S. to Study Food Service Areas 


A study of special significance to the 
public welfare, and with an interesting 
history of intra-industry cooperation is 
now under way by the newly appointed 
1L.E.S. Committee on Lighting in Kiteh 
ens, Lunchrooms, Cafeterias and Dining 
Areas. 

Assisting and advising the Committee 
will be representatives of the mass feed 
Actual 


lighting installations in operating com 


ing and mass housing fields. 


mercial institutions will be made by the 
committee to test, revise and finally es 
tablish standard practice 

Indicative of the great need of light 
ing standards in the food service indus 
try as well as of the willingness of 
mass feeding and housing and technical 
organizations to cooperate in such a 
study, is the chain of events leading to 
the establishment of the 
Initial 
Leonard V. James, illuminating engineer 


committee 
impetus came in a letter to 
ing consultant of Chicago, from the 
North Carolina Board of Health, request 
ing standards by which to judge the 
lighting for their wn food service de 
partments. 

Inquiries disclosed that no such stand 
ards had ever been established; installa 
tions were being made on the recommen 
dations of individual engineers, archi 
tects and owners, but no authoritative 


body had ever prepared approved stand 
ards based on careful research 

A consultation between Mr. James and 
the editorial staff of Institutions maga 
zine resulted in the decision to propose 
an investigation leading to such a stand 
ard by a committee representing the Illu 
minating Engineering Society, and spon 
sored by a responsible industry organi 
zation. 

Colonel Paul P 


food and equipment research for the Na 


Logan, director of 


tional Restaurant Association was con 
sulted. Colonel Logan immediately gave 
the project his full approval and has 
contributed substantially to setting the 
stage for a complete and careful study 
of the sulb.ject. 


Carl W. Zersen, managing director of 
the Chieago Lighting Institute accepted 
the chairmanship of this committee. 
Robert D. Burn 


ham, engineer and consultant, Chicago 


Working with him are 


Lighting Institute; George Gilleard, as 
sistant chief engineer, Curtis Lighting, 
Ine.; Arthur P. Larson, testing engineer, 
Charles T. 
Masterson, engineer and architect, Lamp 
Edwin L 
Riego, electrical engineer, Marshall Field 
Maurice W 


commercial engineering, Commonwealth 


Commonwealth Edison Co.; 
Dept., General Electrie Co.; 
Ross, director of 


and Co.; 


Edison Co.; Lawrence A. Witt, commer 


LIGHTING of food service areas is a new study now underway in cooperation 

with the National Restaurant Association. Shown during the preliminary discus- 

sions are (1. to r.) Carl Zersen, Chairman; Col. Paul Logan, N.R.A., J. B. Hard 
ing, Pres. of Harding Hotel, and L. V. Jones, consulting engineer. 
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cial engineer, Public Service Company of 
Northern Illinois; Edward J. Wolff, vice 
president in charge of engineering, Elec 
trie Service Engineering Co., Chicago. 

This group officially is a subcommittee 
of a general ‘‘Committee on Lighting 
Study Projects in Publie Buildings and 
Private Institutions’’ of which Robert 
S. Rogge of Detroit is chairman. Mr. 
James has been appointed a member of 
this general committee with particular 
responsibility for the activity of the 
local subcommittee 

The matter was brought to the atten 
tion of leaders in the food service busi 
ness in Chicago by Colonel Logan and 
several of them, enthusiastically endorse 
ing the activity have agreed to assist 
the committee as an ‘‘ advisory 
group.’’ 

The quarters of some of the leading 
dining establishments in Chicago have 
been offered as laboratories. The advi 
sory group includes: 

Colonel Paul P. Logan, director of 
food and equipment research, National 
Restaurant Association; James P. Hard 
ing, president, Harding Hotel and Res 
taurant Company; Robert F. Quanc, gen 
eral manager, The Stevens Hotel-Hilton 
k, W 


manager of restaurant division, Marshall 


Hotel Corporation ; Steenberg, 
Field and Company; Leo Lyons, director, 
St. Luke's 


director of residence halls, University of 


Hospital; Florence Pope, 


Chieago; Dr. Harvey J. Finison, staff 
and faculty, Armour Research Founda 
tion, Illinois Institute of Technology; 
Frank O. Washam, director of food serv 
ice, Board of Education, Chicago Publie 
Schools; C. L. Staples, Managing Editor, 
Institutions Magazine. 

Procedural detail of the program has 
It is probable 
that kitchens will be studied first, as the 
problems are more concrete there than 


not yet been determined 


in dining areas, and the solutions more 
Members of the 
LES. Committee expect to inapeet the 


quickly established 
kitchen operations closely, determine the 
critical details in the visual tasks, repro 
duce some of these details in the labora 
tories of the Chicago Lighting Institute, 
try what seem to be obvious solutions 
and finally determine the best use of 
lighting equipment and other surfaces 
for each particular operation. From 
time to time the solutions will be demon 


strated to the advisory group. 


Fluorescent Lighting Installed 
In Underpass 


The first installation of 
fluorescent lighting in the midwest has 
recently been completed in Indianapolis, 
Indiana 

According to James D. Blythe of the 
Indianapolis Power & Light Company, 14 


underpass 
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new type fluorescent luminaires have been as both teacher and consultant, Profes 


installed in the recently completed Ken sor Warner was also active in a number 
tucky Avenue underpass of the Indianap of organizations. He was chairman of 
olis Union Railway Company. Especially the Sub-committee on Research of the At the meeting of the Couneil held 
designed for tunnel and underpass illu LE.S,, a member of the committee on Qetoher 12. 1950 at the Hotel Lexing 
mination, the units used consist of an Instruments and Measurements for the 40, Now York City, the following were 
anodized aluminum reflector in which a Michigan Section of the American Ir elected to membership 
6foot slimline lamp is mounted, and a stitute f Electrical Engineers, and of ’ 
clear plastic cover hinged to permit serv the engineering fraternity, Sigma Rho ALAMO CuAPTsS 
icing and relamping. Mounted end to Tau, the Engineering Society of De ~ Bend Ra 8 
er laine (Mise 067 Bandera Rd. San 
Fe end, the luminaires provide a practically troit Antonio, Texas = 
continuous path of light along the length He is survived by his wife, Margaret Murneme, J. B., General Electric Co. Lamp 
le Dept.. Corpus Christi. Texas 
o ne underpass and daughter, Elizabeth Ann 
CHAPTER 
Member 
Lawrence F. Wooster, Professor of Gow 
Electrical Engineering at Oregon State Pitteburgh, Pa 
College, and a member of the Oregon Barrisu Couumata Section 
f Section of L.E.S. since its founding, died Member 


Professor Harry O. Warner, director 


of the University of Detroit's Depart 


Walker, J. R.. Provincial Government of B. ( 
Fleetrical Energy Dept.. Vancouver 


in Corvallis oa June 4th. He was to 


have retired on July let 


Members 
Born in Litehfield, Illinoia in 1884, Brassington, J. R.. B. C. Elee. Railway Co 
ond a past-chairman of the Michigan . Ltd., Vancouver 

Professor Wooster received his degree Hutchings, J. Neolite Vancouver 


ment of Engineering for thirty years 


! ‘ ‘ ste bee 
Seetior f the LES ted September f Bachelor of Science in Electrical Mohler, Norman, Rainbow Lighting Co., Ltd. 
ith in h ) f heart ent " Vancouver 
| home — Engineering at the University of Ili 
: rofessor Warner was born in Royal nois in 1906. In 1910 he became an in CAROLINAS CHAPTER 
ton, Pennsylvania in 1890. After gradu struetor at Oregon State College, re iesociate Members 
BS. des Gile, W. B. W. B. Gile & Associates, Char 
P sting with a B egree rom en ceiving his Master of Seience degree otte N.C 
- State College in 1014, Professor Warner there in 1931 In addition to tence hing Hall, T. S.. Noland Co. Inc Durham, N. C 
hecame associated with the Engineering applied electricity, he handled assign Cuesee Sacrion 
: Department of the Bell Telephone Co ments for General Electric Company, Members 
Fleischer, Joseph, Cit f Chic Bure 
of Peunsylvania where he remained Westinghouse Electrie Corporation and Chie ureau of 
until 1910, At that time he accepted a the U. 8. Army, and served as superin Frankel, Adolph, Westinghouse Elec. Corp 
n . l engis ’ tendent of light and power on the Ore Chi 
teaching position in electrical engineer Hiermstad, H. U., Sole Elec. Co., Chicago 
ing at George Washington University gon ate College campus Associate Membere 
: The following year he became Depart A past member of the Board of Man Colman, G. W., General Electric Co, Chicago 
Dierker, W. W., Cent 
ment Head in Electrical Engineering at agers of the Oregon Section, LE-.S., — . Central Light Co., Springfield, 
the University of Detroit i position Professor Wooster was also a registered Freand, Emanuel, Morrie Kurtzon, Inc., Chi 
1 for thirt ears hbecomin th vrof ional engir r, a member of Ets age 
he held for sirty years ming the » ess il engines mem he Eta Hints, R. E., Central Ill. Public Service. Mat- 
oldest person in the point of service in Kapp Nu, Kapp Delta Pi, and several toon, Il 
the University’s College of Engineering civie fraternal organizations including Kurtzer, Thomas, Curtis Lighting, Ine. Chi 
cago 
i During his teaching career, Professor the Masonic Lodge Mistretta, J. J. Chicago Park Dist, 425 E 
7 Warner received his E.E. degree from It was from Professor Wooster at 14th Bivd., Chicago 
cal Schwartz, R. A. D., A. 8. Schulman Electric 
} Penn State College and his master’s Oregon State College that many North rigger Pace 
: degree from the University of Michigan west illuminating engineers received ‘Shaffer, J. R.. Sola Elec. Co., Chicago 
or Tarnof, N. H.. Garden City Plating & Mfg 
in 193¢ eduetio pinle 
; ' their first introduction to the principles Co., 1750 N. Ashland Ave., Chicago 
‘ Long prominent in engineering circles of illumination. Continued on page 732 


Street lighting in strict accord with LE.S. Standard Practice for Street and Highway Lighting is perantpied for the streets 
of the City of Miami Beach, Florida. Before and after pictures of one street, Alton Road, bh the Its of the 
improvement program. The installation is being made on recommendations submitted by A. c. Bergh, Chairman of the 
Southeast Florida Chapter. 
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COMMITTEES R. Nayemith Shotwe HISTORICAL — To assemble ond make avail 
L. J. Reeier G J. Taylor able f current referen« and to prepare in 
1950-1951 Schuachert T Wakefield suitatle and durable form for posterity, such 
Except as noted below, all committees are ar Seb historical facts, printed memorabilia, phote 
‘ eommitior on Editorial Content graphs, voice records, museum specimens and 
pointed by the President, subject te approve H. MH. Magdsick, Chairman, General Electrix silied items as may be judged worthy of com 
of the Council, and terminate at the time of Co. Nela Park, Cleveland 12, (hie posing a continuing digest of the record of the 
the first Council meeting each new administra 
A. Atherton R_ A. Palmer Society s history 
tion, in the month of October. The duties of Cleaver H. M Sharp GG. Hibben, Chairman, Westinghouse 
each committee are indicated Deen H Shepherd erie Comp, 2 
Walter Sturrock, President, exoficio member w y-Kinley T. D. Wakefield Mra. W. F. Little, Librarian 
of all committees Carl Zerser tieorge Aineweorth L. Graves 
tieorge UG. Cousins Ven BR. Lansingh 
STANDING COMMITTEES Subtommittce on Publication Sales HB. Dates George H. Stickney 
and Distribution Lee Dolkart L. E. Tayler 
BOARD OF FELLOWS — To evaluate the che W McKinley. Chairmar 632 Morricor 
bility of candidates for transfer to the grade of Drive Mt. Lebanon. Pa LIGHTING SERVICE — To stimulate the die 
. Fellow and recommend their election by Cour ussion and practical application of lighting 
eil SubCommitter on Heme Lighting Deta Sheets recommendations, standards, test procedures 
H. M. Sharp. Chairman, &2 Smallwood Drive Edith Buchholts. Chairman, Westinghouse Elec and other technical and scientific data devel 
Snyder 21, N. ¥ bid Cory Bloomfield, N. J oped by the Seciety to regional and local com , 
Paul H. Goodell H. H. Magdsick P. Esope Thomas & Kelly mittees and to conduct Lighting Service 4 
Ward Harrison G. FP. Madgett Mary E. Dodds Ruth Morris Forum in connection with the National Tech 7 : 
J. L. Stair Lillian Eddy Aileen Page 
Stella Fetoer Janet S Reynolds le T otro 
COUNCIL EXECUTIVE——To conduct the sf Anthony Fodell Mary Taepke 
fairs of the Society between Council meetings H P. H. Hilachrand 
Walter Sturrock, Chairman, General Electrix Subemmittce on Technical Data Sheets — 
Co., Nela Park, Cleveland 12, Ohio H. FP. Seett, Chairman MeGiraw Hill Publish a 
R. PF. Hortensteia A. hh. Manwaring ve W. 42nd St. New York 18, N.Y LOCAL ACTIVITIES — To coordinate regional 
8. G. Hibben E. M. Strong Berlon C. Cooper C.L. Crouch and local activities with the national program “4 
FINANCE — Direct supervision of the financial at the Society, Gestion ond Chapter 
affairs of the hociety, present annual report or CENER AL COMMITTEES ficers with lecal operating problems, conduct 
its financial condition and make recommenda . Local Activities Conferences, prepare plan te 2g 
tions to Council as to investments of money SDVISORY BOARD ON COMMITTEE PERSON. ‘sive members « better understanding of the ; 
and upon all specif appropriations NEL —To examine the organiszatior accom Society, rewiew applications for the establish H 
. M N Waterman Chairman Westinghouse plishments and a«signments of mmittees and ment of new Sections and Chapters and recom 4 
Electrie Cory Bloomfield. N. J prepare not later than June let of each wear a mend the appointment of local representatives ‘ a 
R. P. Hartencteiz C. C. Keller proposed list of committees and personne! e. M Strong, Chairman, Cornell University, 
G. J. Taylor G. Hibben. Chairman. Westinghouse Ele Franklin Hall, Ithaca, N. 
trie Corr Bloomield, N J Joe B. Browder Charles N. Laupp Es 
GENERAL BOARD OF EXAMINERS — Evaluate ©. Crouch Hinckley Floyd A. Covington Martin 
the eligibility of applicants for admission to WH. Geddard L. EF. Tawler George Dean J. 8. Schuchert 
on membership or transfer to the gerade of Mem K. E. Hollingsworth R G. Sleuer 
ber and submit te Council their nominees for BOARD OF NOMINATION — Te prepare F.C. Winkler 
. election to the grade of Member Emeritus nomination ticket ontaining the names of 4 
FE. M. Fahey. Chairman. Public Service Electric those whe are deemed best euited to serve ax MEDAL AWARD—To consider qualifications 4 
& Gas 80 Park Place Newark 1. N. J ficers and directors in positions to be filled of candidates for 1.E.S. Medal; submit recom ’ 
Caroline FE. Horn T O. Jorgensen at the ensuing election mendations to Council and prepare citation for f 
rk W Staud. Chairman. Benjomin Fleetr the award 
PAPERS — To procure, review and approve al! Mie Ca. Dee Plaines, 1 t}. W. Beals, Chairman, The Miller Company, is 
technical papers and discussions thereof, for C. H. L. Tayler Meriden, Conn 
presentation before National Conferences of the W.C. Brown J. L,. Stair > 
Society CONSTITUTION AND BYLAWS — To prepare OG. G. Cousins Kk. W. Stand j 
Hoyt P. Steele, Chairman. Benjamin Electri for Council amendments to the Constitution. Goddard L.. Tayler 
Mfg. Des Plaines. and By Laws, required, and to develoy M. Luckiesh J Walsh 
H. W. Horn, Vice-Chairman, University of "ales of procedure for the operation of the 
Illinois, 201 EF. F Annex. Urbana. Il Society MEMBERSHIP — To develop plane and saper ' 
R. D. Bradley G. Shoemaker K. Hardacre, Chairman. Public Service Co vise the operation of the individual member 
P H. Hildebrand H. lL. { Nerthern Illinois, 72 W Adame St. Chi ship campaign in the Serciety 
Caroline E. Horn RR. Wylie age J. H. Hall, Chairman, George C. Mittauer & 
‘ K. M Reid Zabel Ralph Cheney LV James Aneociates, 1900 47th Street, Des Moines 11 
W.V.C. Foulkes CN Laupy lows 
PUBLICATIONS —To be reepensible for the 
. procurement, review and approval of all mate COORDINATING COMMITTER FOR DEFENST NATIONAL TROCHNICAL CONFERENCE — To 
rial for the publications of the Se-iety other — To contact various Government Agencies supervise the 1951 Technical Conference, select - 
than technical papers approved by the Pape s oncerned with National Security suggesting the time and place for the 1952 and 1965 
Committee for presentation at National Confer cooperation and participation in specific pre Technical Conferences and act as depository 
ences of the Society and their discussions, and ects as an sid to solution of their probleme of invitations for future conferences: study , 
committee reports, for which it will have publi Recommending the placement of lighting stad and report to Council the possibility of hold 4 
" cation responsibility only Shall aleo be reeper projects in present committees or the appoint ng periodically a nationally sponsored tech . 
-. sible for the editing. printing and business ment of study project committers to the Sox nical conference for the Pacific Const Zone a, 
; management of the publications of the Society ety President and to expedite such study pre R. F. Hartenstein, Chairman, Ohio Edison 4 
Huerkamp, Chairman. Westinghouse ects and guide accepted reports into proper Company, Akron Ohio 
Electric Corp, 1216 W. 58th St, Cleveland 1 Governmental channels H. P. Steele, ViceChairman. Benjamin Elec 
Ohio A Wakefield. Co Chairmar The F trie Mfg. Co., Des Piaines, 1 
. J. Stedman, Vice-Chairman, Penn«ylvania Wakefield Brase Co., Vermilion, R. Brady D. W. Pridesux at 
Power & Light Co 901 Hamilton Street Maior G. TD Mille. Co Chairman. 243 Osherne WwW. C. Brown J Seheachert 
Allentown, Pa Ave. Britannia Heights, Ottawa Ont.. Canada George W. Clark L. B. Tayler 4 
H. H. Magdsick R. G. Slauer J W. Bateman Henry Jones I Forbes MN. Waterman th 
RW. MeKinley R. W. Stand Cleaver Paul Manchester A_D. Hinckley 1. Wileon 
Crouch GF Madgett 
on Advertising Sales L. Dreme K M. Reid Conference Exccutive Committee 
R. W. Staud. Chairman, Benjamin Electric A. Fry John Walsh George W. Clark, Chairman, 2520 Oakville 
Mfg. Co. Des Plaines, M Waterman Street, Alexandria. Va 
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loom F 


Harold ¥ 
Bechmen 

rnest Hoghesian 
Leo i 
Cari 
AL 


Cleary 
Estabrook 
Mre 


hairman 
Bureau of Standards 


Oerting, Secretary 


Nat 
Washington 25 


Harry Grattan, Jr 
Herace L. Geiney 
KR. Teele 

Walters 

8. Weoedside 


PROCEDURES AND POLICIES — Analyre for 


Council current 


make recommendations 


Jones, Chairs 
feneds, Lid 
Que, Canada 

©. Geddard 


procedurre 


and policies 


and 


Lighting Co. of 
Ballantyne Ave Montreal 
Steed 
Tayler 


PROFESSIONAL REQUISITES — To study and 


report on requisites for defining and improving 


the Professional 


States of 


Itieminating Eng: 


neers, capecially in reference to Society men 
bership 

J. Chairman. University of 
Iilineis, 201 EB Annes, Urbana, 

Trefry, Viee Chairman, The Detroit 
Fdisen Co 2000 Ave Detroit 2¢ 
Mich 

KR. L. Biesele, Jr Akeel Knadstrup 

©. Cooper Strong 

Rey A. Rahelby L. Tayler 

PUBLIC RELATIONS AND INFORMATION — 
To prepare and diseeminate information about 
the activities, sccomplishments, programs, o> 
jectives and policies the Seciety and sbout 
the place of iMuminating enginerring in mod 
ern tw formulate and submit public 
relations policies and plans for the Society 

J Sehachert, Chairman, Duquesne Light 
(oe. 695 Siath Ave, Pittebergh 19. Pa 

KR. R. Brady Rey A. Palmer 

Green John Ronayne 

J M Hickerson WT Stuart 


James Krieger 
Mudgett 


RESEARCH FUND — To sponsor the 


funde for research 


L. W. Te 
George A. Watters 


“wher 


Wulhame 


raising of 


lL. FE Tayler, Chairman, The Detroit Edison 

Co. 2000 Second Avenue, Detroit 246, Mich 

A Manwering W Staad 

A. Miller s ame 

RESIDENCE LIGHTING FORUMS —To react! 
and expand residence lighting forums 

suggest programe meetings, revise Guide 

for Residence Lighting Ferums, and conduct 5 

National Kesidence Lighting Forum Confer 

ence in connection with the National Technical 

Conference 

Janet Reynolds, Chairman, Sylvania Elec 

tric Products, In 1740 Broadway. New York 

19, N.Y 

lenyee Heraha Caroline FE. Horn 


Mary Dodds 
Dwinell 
Lilien F. 


Myrtle Fahshender 


Ruth Morris 
Florence O'Donnel 
Priscilla Preebrey 


Margaret Salter 


Mary Taepke 


SUSTAINING 


throne 
Shotwell 
te 1000 Chestnut Street 


MEMBERSHIP — To 


Chairman 


Sustaining Members 


Philadelphia Electri 


Philadetphia 


TASK COMMITTEES 


obtaim addi 


Pe 


TASK COMMITTER — JOINT LES —APHA 


— To 
jectives of 
the 
study « 


stual 


rational 


lun 


quantity of 


able 


rt 


Karbrow 


Gilean 


discuss 
interest in illun 


relatioushiy 


Chairman, Corn 


Ithace 


with 


nator 


of light and visior 


for the quality 
and develop « at 
ther kr ledge 
tr 
N.Y 
‘ Crow 
A Fry 


TASK COMMITTER ON ADVANCE PLANNING 
— To study the operation, program, publica 
tien ectivities, membership classifications and 


financial stractare with a view of its immediate 
and long range objectives and to make recom 
mendations to Council 

W. Staed, Chairman, Benjamin Ele. tric 
Mtg. Des Pisines, 

L. Graves C. Keller 

Hildebrand J. E. Mueller 


Jones E. M. Strong 


M N. Waterman 


TASK COMMITTER ON CONFERENCE WITH 
THE NATIONAL COUNCHL F SCHOOL. 
HOUSE CONSTRUCTION — To explore the feld 
of mutual interest; to clearing 
regarding reports of both 
study recommendations of 
and quality ef Mumination and to 
suggested program of study and 
iuminetion problems ap 


house of expression 


organizations to 
quseatity 

develop 
research on ap 
plying to ech 


C. Putnam, Chairman, 2223 8. Overlook 
Read, University Center Station, Cleveland 6 
Obie 

L. H. Brewna W._V_C. Poulks 

Croach L. Paiet 

TASK COMMITTER TO STUDY POSSIELE 
CHANGE UN LES. FISCAL YEAR 

nm ¢ Cooper, Chairman, McGraw Hill Pub 
lishing Co, 320 W 2nd St, New York 18 
N.Y 

H. Graves M. Strong 

A. H Manwaring M.S. Waterman 


B Williams 


TECHNICAL COMMITTEES 


AVIATION LIGHTING — To study the applice 
tion of light and lighting to the spaces and 
functions involwed in the operation of sircraft 


Lewis B. Moore, Chairman, The Grimes Mana 

facturing Co. Urbana, Ohio 

H. Aineworth G. M. Kevern 

Angier A. L. Lewis 

F.C. Ashe R. BE. Madigan 

J Bartow W.E. K. Middleton 

H.R. Blackwell Miller 

R R. Brady W_ A. Pennow 

PC. Breckenridge J.M. Roper 

A H. Clarke V.J. Roper 

G. K. Clement R.A. Rogee 

D 1. Coggins J. Penn Rutherfoord 

W. A. Collins L. C. Simpson 

E. Dablin R J Stefany 

L. Dedington D Tuck 

Harding L. C. Vipend 

Hoxie Martin A Warskow 
\ Winters 


Feecutive ommittioe 


Lewis Moore, Chairman, The Grimes Mann 
facturing Co Urbana, Ohio 

F Angier R. Madigan 

Ashe D.C. Miller 

KR. C. Blatt V_J. Roper 

RR. Brady R. A. Rugee 

F C. Breckenridge L. C. Vipend 


M A Warskow 


Sab4 ommitter on Aireraft Lighting 


R. A. Regge, Chairman. 1555 Lenwood Avenue 


F. Grand Rapids 6. Mich 

Brady Hall 
Collins BR. Hallman 
A. Cramer G. M. Kevern 
Drege MK. Laufer 
W CC. Pisher D.C. Miller 


Sab Committee on Airport Lighting 


Vipend. Chairmar Airport Lighting 
Ciwil Aeronautics Administration 
mmerce, Washington 25, D. ¢ 

arke R Madigan 
Hemelt W_ A. Pennow 


Chairman, General Flectric Co 


eveland 12, Ohio 
1 Angie GM. Kewerr 
1D He IM Koper 
RA Rugee 


Committee Personnel for 1950-51 


Signel Lighting 
Breckenridge 
reau of Standards, Washington 25 


4. A. Bartel 


H.R. Blackwell 


Crouch 


Harding 


Edittoral Board 


(om pendoum 


fer 


of 


fer 
Chairman, National Bu 
D.C 
W. E. K. Middleton 
H. J.C. Pearson 
L. C. Simpson 


Richard Tousey 


A. Warskew 


Sub Committee on 


Signal Lighting 


Breckenridge, 
of Standards 
H. KR. Blackwell 


Chairman 
Washington 25, 
W. EB. K. Middleton 


Cc. L. Creach J. M. Waldram 
Sub4 it en Def and Terms 
J. FP. Angier, Chairman, 299 Maple Avenue, 
Takoma Park, Md 
Ashe RK. C. Blatt 
R. J. Stefany 


Sub+ ommittere on Lighting Studies 


F. ¢ Ashe 


Swisevale, Pa 


Chairman 


Kopp Glass Company, 


Subtemmitice on Papers 


BE. Madigan 
N. Burson 
Blatt 


Chairman 
Street, 


Line Material Ce., 
K. Stroudsburg, Pa 
RK. E. Dahlin 


R. J. Stefany 


ommittce on Program and Publicity 


R. Blett 


W.. 42nd Street 


Chairman, 
New York 14, N 


EBlectrical World, 350 


Sub ommittee on Taxiway Lighting 


M. A. Warekow, Chairman, Airport Engineer 
ing Division, The Port of N. ¥. Authority, 
11t Eighth Avenue & 15th Street, New York 
13, 
PC. Ashe J.P. Hoxie 
FB. Brady G. M. Kevern 
KA. Hemett A. L. Lewis 

J.C. Pearson 


COLOR AND ILLUMINATION — To study, eval 
uate and report on the effect of color in rela 


tion to the 
Ralph Evans 
pany, 65 
RK. 
A_ A. Brainerd 
Lu 
Cc. Cottrell 
©. M. Cutler 
PF. Dean 


Brown 


art 


Cemmery 


and science of illumination 


Kodak 


Biesele, Jr 


Dean Farneworth 


Carl E. Poss 


Walter Granville 


DAYLIGHTING — To 
daylighting 


volved in 


Chairman 
Park 


Fastman Kodak Com 
Rochester 4, N. Y. 
J.P. Guilford 
Harry Helson 
W.H. Kabler 
Johan C. Kromhout 
H. Legan 
Norman Macheth 

J. A. Meacham 
Gladys Miller 
Dorothy Nickerson 
D. E. Spencer 


Kenneth Welch 


study the problema in 
develop recommended 


practices and report thereon 


RK. L. Biesele. Jr. Chairman, Southern Metho 
dist University, Dallas, Texas 

W. J. Arner R. W. McKinley 

A. Baker A. Meacham 

L. H. Brown R. A. Miller 

H. 8. Bull D. Reed Muir 

W. Barsch L. B. Perkins 
W.W. Caudill FP. W. Preston 
Edmund W. Conover BW. Quisenberry 
WE. Folsom W. C. Randall 
Gibeon Foster K. Sampson 
J. 8. Herbert D. E. Spencer 
George N. Hingston George W_ Thomas 
F L. Knowles HB. Vincent 
Little A. Vogel 

HE. Machamer George B. Watkins 


FARM BUILDINGS AND 


Kenneth C 


the appli 
buildings 
other rural 


Co 


ING — To study 
lighting of farm 
areas and 

thereon 

Pr. H. Hildebrand 
Power & Light 
Allentowr Ps 

T. M. Barr 


Edith Buchholts 


J.P 


Ditehman 


A 


J 


Welch 


WORK AREA 
mn of light and 
surrounding work 
report 


locations and to 


Pennsylvania 
Hamilton Streets, 
Hunt 


Chairman 
oth & 
o Dp 


Arthur Kramer 
Joseph Schaenzer 
Von Burg 
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HANDBOOK REVISION —To revive and ar 
range the technical content of the Handbook 
to lay out, plan and arrange for development 
of individual sections primarily through appro 
priate technical committees; to establish and 
maintain lisison with the Publications Com 
mittee with reference to production matters 
and the preparation of a budget which will be 
eubmitied by the Publications Committee to 
Council for approval; to be responsible to 
Council for the technical sccuracy and treat 
ment of material to be turned over to the Pub 
heations Committee fer publication 

B. J. Jensen, Chairman, Public Service Elex 


tric & Gas Co, 80 Park Place, Newark 1 
N.J 

Willard Allphin J. L. Tugman 

Cc. L. Cottrell Waterman 


D. M. Jones 


ILLUMINATION PERFORMANCE RECOMMEN. 
DATIONS — To prepare illumination perform 
ance recommendations for luminaires conform 


ing to 1.0.1. classifications, excluding residen 
tial 

Ray P. Teele, Chairman, 3713 Jenifer Street 
N. W.. Washington 15, 

B. 8. Benson, Jr W.F. Little 

8. K. Goth J_F. Parsons 


KR. 8S. Regge 
G. P. Wakefield 


W.H, Kahler 


INDUSTRIAL LIGHTING — To reviee the 1942 
‘American Recommended Practice of Indus 
trial Lighting” with full consideration to the 
brightness approach, and with Council sp 
proval, to submit for American Standards 
Association approval 

W. C. Brown, Chairman, General Electric Co 
Nela Park, Cleveland 12. Ohio 

A. Lindsay, Secretary 


GW. Beals W. Patterson 
W. E. Folsom Shotwell 
W. Kabler P. Steele 


J W. Steiner 
N. Waterman 


Harrr Keene 
W. P. Lowell, Jr 


LIGHT CONTROL AND EQUIPMENT DESICN— 
Collect and correlate the knowledge and data 
on means and methods of controlling, direct 
ing. reflecting, tranemitting, and diffusing light 
and on the principles and practices of equip 
ment design 

R. D. Bradley. Chairman, Day Brite Lighting 
inc. 5411 Bulwer Street, St. Louis 7, Mo 

D. L. Williams Vice Chairman. Westinghouse 
Flectric Corp.. Bloomfield. N. J 


Baumgartner FM. Neal 
B. 8. Benson, Jr J.C. Wilson 
Kurt Franck F.C. Winkler 


LIGHT SOURCES —To correlate and report 
available information as to the physics of light 
and light production and the characteristics of 
current light sources 


F F. Lewry, Chairman. Syleania Electric 
Products, Ine 126 Washington Salem 
Mas« 


F. H. Radé@in, Vice Chairman, 14 Smith Road 
Saugus, Mace 


Louis EF. Barbrow Arthur C. Downes 


Howard J. Berka G8. Evans 
James Cox BF Greene 
HF. Davidson A B Oday 


Salter 


LIGHTING AND AIR CONDITIONING — To 
study the relationship between lighting and 
various factors that enter into air conditioning 
and report thereon 

FE. H. Salter, Chairman, 182 Cleveland Avenue 
Great Kills, Staten Island, N.Y 

8. A. Bogen Leask 

Maurice Cook HM. Sharp 


LIGHTING AND ARCHITECTURE —To stody 
the application of light and lighting in the field 
of architecture. To plan an interchange of 
knowledge and data between the architectaral 
profession and the L.E.S. To plan and develop 
lighting design competitions in architectural 
schools. To report to the Society on assign 
mente falling within this scope 

W. M. Potter, Chairman, General Plectric Com 
pany, Nela Park, Cleveland 12, Ohio 

Creston Doner Douglas Maier 

Ray Hurley W. Meisaner 
Lacian T. Kight Arthur H. Molitor 

J FP Watkins 


NOVEMBER 1950 


LIGHTING DESIGN PRACTICE—To study pub 
lished dats on cocflicients of utilization, reom 
indexes, maintemance coefficients and other ele 
ments entering into calealations for lighting 
design, develop standard methods for use in 
Seciety publications and report thereon 

Neal Jacobus, Chairman, 407 Jackson Build 
ing, Buffalo 2, NY 


©. L. Amick J. O. Kraebenbeetl 
B.S Benson, Jr Neidbart 

J. Dean J. Parsons 

Jones Regge 


E. H. Salter 


LIGHTING EDUCATION—To prepere educa 
tional and training programs on the fundamen 
tals of Wemination, lighting design probleme 
and advance theories of light and lighting ap 
plication. To prepare required text material 
and to further their adoption locally 

©. EB. Weita, Chairman, General Electric Co 
Nela Park, Cleveland 12. Ohie 

Benson, Jr Robert Ligare 

Boast Ralph RK. Lusk 


8. K. Guth c._D. Miller 
Oo. D. Hunt Miller 
Kennedy Parsons 
K. Kraybill Stroud 
Carter Lowis D.C. White 


D. Whitwell 


Joint Sub-Committee LES.U.5. Public Health 
Service 
J. FPF. Parsons, Chairman, Niagara Mohawk 
Power Corp, 802 Electric Building, Buffalo 
N.Y 
Frank Acosta Neal Jacobus 
B. 8. Benson, Jr Ligere 
George D Clayton Lusk 

A. A. Sobolik 


LIGHTING OF CENTRAL STATION PROPER. 
TIES — To study and report on the lighting 
of electric power generating plants and their 
power distribution facilities 


A. A. Brainerd, Chairman, Philadelphia Elec 


trie Co, 900 Sansom Street, Philadelphia 
Pa 

R. 8. Bucher PE. King 

Hl A. Cook Carter Lewis 


Walter BR. Morton 
W. 8. Mowry 


R.W. Corwin 
V_ L. Dewoneryk 


Egeler lL. GO. Parks 
R M Gravee Tayler 
D. H. Tuck 


LIGHTING MAINTENANCE — To «tady the ole 
ments contributing te maintenance factors, set 
sp the framework of typical field etudies to 
determine factors: and to stimulate the prose 
ecution of such studies by appropriate agencies 
D C. Freeman 4330 Davenport 
Stree NOW Washington 16 
Erie Church. Vice-Chairman 
‘Nectric Mfg. Co. Des Plaines, Ill 


Chairman 


Benjamin 


A.C. Barr FF. Lowry 
R. L. Biesele. Jr Rogge 
Fowler R P Teele 


Wakefield 


LIGHTING STUDY PROJECTS IN INDUSTRY— 
To initiate, follow up and coordinate lighting 
study projects in the industrial field 
committees in 


review 
the reports of the various sul 
this fleld and make recommendations to Coun 
el 


W Fowler, Chairman, Buffalo Nisgars 
Electric Corp. 805 Electric Bidg. Buffalo 5 

J BR. Chambers Shirley Halse 

Eeeler Kahler 

C.D. Hollister WP. Lewell Jr 


J.P. Parks 


Lighting in the Canning ledestry 
Cart O. Martin, Chairman, Benjamin Electric 


Mfg Co, 829 Folsom San Francisco 7 
Calif 

H. Brown Prussia 

H. Haaleton, Jr Robert Thallon 

K. M. Noble David C. White 


H. K. Wilder 


Lighting for Cleaning and Dyeing Industry 
Frank Walters, Chairman, Potomac Electric 
Power Co. 10th & Ste, N. W., Washing 
ton 4. 


Committee Personnel for 1950-51 


Lighting the Plaid Mi 
©. A. Hill, Jr, Chairman, Public Service Co 
of No. Ulineis, 1701 8 First Avenue, May 


wood, Il 

Lighting in 

Frank E. Mueller, Chairman, 1296 Nicholson 
Lakewood 7, Ohio 

©. W. Briggs ©. Rgeler 

A. Collier J. Lansing 


J. Steiner 


Lighting im Lewadries 


©. A. Hill, Jr, Chairman, Public Service Oo 


of No. Illinois, 1701 8. First Ave, Maywood 
in 

Allen RR HW 

J. R. Chambers Carl PF. Jensen 

A. L. Christensen R. Leek 


W. 8. EB. Miller 


Lighting for Rubber leductry 
©. Benshan, Chairman, Ohio Edison Co., 
47 N. Main St, Akron &, Ohio 


Lighting in Sheet Metal, Stamping, Folding 
and She 

Floyd W. Sell, Chairman, The Detroit Edison 
Detroit 26, Mich 

J. M. Martin 

Ted Roughley 


Co, 2000 Beeond Ave 
Howard A. Bolts 
EL. Prase 


Lighting in Steel Mills 
A. Paulus, Chairman, Westinghouse Electric 
Corp. 419 Wood Street, Pittsbargh 22, 


J.J. Booth H. Hargeet 
©. M. Crysler Lucian T. Kight 
C.J. Enlind HJ. Maeur 


Cariton Ostrom 


Supplementary Lighting 


W. Kahler, Chairman, Westinghouse Plex 
trie Corp., 1216 W. 68th Street, Cleveland 3, 
Ohio 

G. F. Dean Lineday 


L. BE. Goble KR. Mausk 

Lighting tn the Textile Industry 

WL. Kelley. Jr, Chairman, 77 Bayley Street, 
Pawtucket, K. ! 


L. 8. Cooke Shute 
A. Kline FE. Singleton 
Walter Rayner Verlander, Jr 


J. Watkins 


Lighting fer Weedwerking ladestry 
Walter 8. Gordon, Chairman, 108 
Tacoma 2, Wash 


LIGHTING STUDY PROJECTS IN PUBLIC 
BUILDINGS AND PRIVATE INSTITUTIONS — 
To initiate, follow up and coordinate lighting 
study projecta in the field of public buildings 
private institutions, review the reports of 
committees in this fleld 


and 
the various study sub 
and make recommendations to Council 


R. Roger. Chairman, 9117 Prevost Avense 
Detroit 24. Mich 

L. V. dames J. M. Ketch 

J. Jones A.C. Sangeter 


©. Shotwell 


Lighting tn Auditorium: end Churches 


David H. Mason, Chairman, Mason & Base 
dow, 1415 W. Adame 8t.. Chicago 7, 10 
Louis Gold W. B. Kennedy 
H.C. Jones Chas, W. MeCormick 


Fdward Rambusch 


Lighting in Hospitals 

Howard Haynes, Chairman, General Electric 
Co. Nela Park, Cleveland 12, Ohio 

H.W. Alexander Harry (rattan, Jr 


L. Angus Greppin 

J.C. Conner N_L. Grifia 

B.C. Cooper J.J. Neidhart 

W. J. Engle Floyd W. Sell 
Albert Zack 


Lighting Kitchens, Lenchroome, Cafeterias 
end Diniag Arcee 

Carl Zersen. Chairman, 241 
Elmhurst, 

Rebert Burnham EL. Riege 

M. W. Rows 
Lawrence A. Witt 
Edward J Wolff 


Sehiller Street, 


George Gilleard 
A. P. Larson 
Masterson 
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Advicery Greap from National Viee Chairman, Sylvania Elec Polkom Phelps Meaker 
Assectation In 60 Besten Street, Salem L. V. James L. B. Paist 
Harvey J. Pinison Florence Pope W. H. Kabler J. 8. Walsh 
James P. Harding Robert F. Quane BE. W. Beggs Thomas 8. Kelly C. E. Weitz 
Paul P. Legen ©. Staples M. Bigelow Arthur P. Larson 
Leo Lyons KW. Steenberg P. Cleaver J. A. Meacham Seb Committee on Chalkboards 
Frank O. Washam TF. Coghiea J. W. Steines J. M. Cheriton, Chairman, Toronto Board of 
Kurt Pranck George J. Taylor Education, 155 College St.. Toronto 28, Ont 
Lighting in Theetres B FP. Greene PF. W. Teteliaf Canada 
‘ M. Cutler, Chairman. General Electric Pr. Hildebrand A Tylor J. Allen Wayne Jervis 
Nela Park, Cleveland 12, Uhio Davidson H. Ceeil Jones 
Rugene Kraut Edward beorctan ( ertespondents E. W. Moodie 
as W. Butler Joel Rabis Jean Jacques Chappat France 


we ommitter on Student Vision 
Theodore Fuchs Hanton Sellman L. ©, and 


and Scholarship 
Hamel Geor iherg Sawyer England K Chairn 
Nela Park, Cleveland 


an, General Electric Co 
ie 
k.Jr K liamon 
Wendell Bryan W_ A. Munroe 


om 


YTRCTIVE LIGHTING — To prepare stand 


James MeCulloch Frederick M Wolff ords for protective lighting of plants, yards 


NOMENCLATIR:G — 


standards at at and endeavor t 


k 


Problems 


Scheel of Educatior 


ommittee on Vi 


Paul Seagers, Cha 


rd Marker 
MC. Hare Gene Ka M. Chorltor Ray L. Hamon 


it Mahan tana W. Rowter 


OONVEVANCES — INTERIOR LICHT. 


PUBLIC 


" ING — To study the apy ation of light to all SPORTS AND RECREATIONAL AREA LIGHT. 
‘ rie 
. pat svete ja cos ances used for passenge ING Develop current recommended practices 
P Se ransportat jing part or trains for ghting sports and recreational areas 
CC. 


hips, street railways and subways and study tech ques of application including ef 
feet on player performance and spectator 
OFFICE LIGHTING — To etudy ¢ ghting re E W. Beggs, Chairman, Westinghouse Ek ibility, and re 
rements off. « « task Corners Bleomfield. N. J J. Swaeckhamer, Chairman, General Ele 
Western Avenu Lynn, Mase 
Crouse Hinds 


ffrey 


Rosa 
William Fall Wheeler it. Benson, Jr M Keck 


» 


RESP ARE 
flieant 


8 T eurve snd report on all sig KT. Dersey M W. Ress 


fealing directly of indirect! MF. hana W. Rowten 


r 
QD Trefry 


STANDARDS OF QUALITY AND QUANTITY 
INTERIOR ILLUMINATION — To prepare 


etandards for stior evels brightness 


W. Maey K 


Project Committee on of Office 
Materials eed Paqutpment ead Related " 


7 N.Y L. Barbrow S K. Gath 


t ‘ Av 
4 Almr Chairman, * Reba Place Ope G. FP. Madget 
Pvanetor k R. Nawemitl 


RESIDENCE — tud apt E. M. Strong 
i lighting to @ 
re jee ommitior on preciation an fing STORE LIGHTING To study the application 
of Office Lighting Sv r rt thereor nd r 
Wakefield ¢ sirmar The N ake 6 sieme General tr . paces 


Ver 


— - Caverly, Chairman. Sylvania Electric 
Merral George J Ta len ¢ ‘ agt w Avenue Cleveland 
40 Broadway 


Preject Committee on tlermance Ma « Allison Vice Chairman, T. Eaten Co 


Lighting Sy eter. Mor shehender Gladva 
190 Yonge St., Toronto, Canada 


Pewter, Chairman, Pal Service Ma W Held Ir 


G. E. Shoemake 


Ma rl est er 
Mahaffey ames Na r Fred k M. Wolf 


Preject Commitice on Recommendations na Institutions T STREPT AND HIGHWAY LIGHTING —To 
for Specific Areas st th at f light and lighting tablish the scientific neiples underlying 
Dean, Chairman, Terente Hydro Pleetr the spaces and ’ it i in educa Street and Highway Li ng: t ollect data 


Preject Commitice on Task Evaluation 


Nela Park Cleveland 1 W arr t K Gath Rex, Seeretary 
George J. Ta We 


PROGRESS — To keep in t 
ments mn the art of gbting 
world and prepare rea Sub4 emmittee on Brightness Conditions in P.M. Carter FP Heckman 


ents in the art of ating Pducational Environments Edman ©. W. Helden 


ston 
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aking ng more effectiv 
Ine, 1740 Broadway, New York 19 & Sit Ss 
nan 
f if Annex Urbana, | 
arma w its K. Mar eA... Young 
Ad AJ 
4 
M Fodres K Oetting ed by LES d 
G. C. Fowler George J. Taylor f heir determine 
Harry Keene Roger T Waite sublecta which req ® scientif rification limite ghtness ratios for teriors including ; 
roug research i ate specifi vieual tasks, as well as the genera 
t resea sFerting which are eurr ndings 
being fucted agencies Willard Allphin, Chairman, Sylvania Electri 
} 
- 
A Almryede John Neidhart R Putna Chairman. 2223 Overlook principles te actual practice; to prepare such 
Wa J nd tar : t Road. Us Center Station. Cleveland ¢ reperts thereon as will assist technicians and . 
W Macey K G Redrow fit the pul 
Cast 3. Alten. R. M. Zabel, Chairman, Westinghouse Electric 
NJ 
C. A.B. Halvorsen i 
‘ K lacre 
for — ‘ a tr t - 
Alston Redgers, Chairmea al Elect Products Ir pew Mass M. Pinch H F ligner 
‘ Nela Park, Cleweland 12. tor Laeupy K. Glass GW. leant 
: — 


L. M. Johnson D 

E. B. Karns L 

G. BE. Kerten T 

Carl H. Lundell W. A. Shaw 

John McGough R. Simpson 

R. 8. Newhall R. G. Slaver 

J.J. Oberhausen R. M. Swetland 

Ortlieb G. A. Trosper 

H. W. Osborne Stuart R. Williams 

K. M. Reid H. L. Wajeik 
John W. Young 


W. Rowten 
J. Sehrenk 
J. Seburn 


Coordination 

H. F. Ilgner. Chairman, 2445 WN 
Avenue, Milwaukee 11, Wis 

J. W. A. Boliong H. W. Osherne 
E. B. Karns T. J. Sebarn 


Marray 


Fuccutive 
R. M. Zabel, Chairman, Westinghouse Electric 
Bioomfield, N. J 
Vice Chairman, Chicago Park 
E. 14th Bivd.. Chicago 5, 
Rex, Secretary 
Edman H. F. ligner 
Glass G. Kerter 
B. Halvorsen Kirk M. Reid 
Hays W. Rewten 
KR. M. Hoot Stuart R. Williams 


Pavement Surfaces and Safety Lighting 
F. D. Wyatt, Chairman, Chicago Park District 
E. 14th Biwd., Chicago 5 
Anderson 
Pisch 
Gray 
B. Helvorson G. A. Troeper 
H. W. Osborne Volk 


Program and Publicity 
D. W. Rowten, Chairman, Westinghouse Ele 
tr Corp 1216 W. S8th St. Cleveland 1, 
thio 
R. 8. Bu her G.K Wardacre 
J.H. Fahey L. F. Heckmann 

R. M. Swetland 


Poblic Lighting and Traffic Safety 
Detroit Edison Co. 
000 Second Avenue, Detroit 26 


Glass, Chairma 


Seburn John W. You 
Research 

Kirk M. Reid, Chairman. General Electri 
Nela Park, Cleveland 12, Ohio 

DD. M. Finch W. Rewten 
G. W. leant 


Sien Lighting 
J. L. Hays, Chairman, N. J. State Highway 
Dept.. Electrical Division, Trenton 1, N. J 
L. T. Johnson O. P. Ortheb 
R. M. Hoot 


Special Committee on LES. Lighting Handbook 
G. E. Korten, Chairman, Consumers Power 
Co., 212 W. Michigan Ave., Jackson, Mich 

G. K. Glass KR. G. Slacer 

J. F. MeGough R. M. Swetland 

lb. W. Rowten H. L. Wojcik 


Special Commitice on Interchange with 


Chairman, Line Material Co. 
Milwaukee 1, Wis 
Brotzman Kirk M. Reid 
FE. B. Karns R. G. Slauer 


Special Committee on Photographic Studies 

K. M. Heot. Chairman, Philadelphia Electric 
Co.. 1000 Chestnut Philadelphia 5, Pa 

T. Hawkins J. L. Tupper 

G. E. Korten W. R. 


Special Committee on Revision of 1927 Report 
“Principles of Street Lighting” 

Stuart R. Williams, Chairman, Holophane Co., 
Inc.. Newark, Ohio 
H. FP. ligner 

©. P. Ortlieb 


Kirk M. Reid 
D. W. Roten 
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Speetal on SManderd Practice 
H. Rex, Chairman, General Electric 
920 Western Ave 


Hardacre L.. M. Johnson 
Hays Karns 
0. W. Holden John W. Young 


Study Assiguments in Accident Surveys 
Glass, Chairman, Detroit Edison 
711, 2000 Second Ave Detroit 


A. Bollong T Nadeaa 


Clerke J Oberhausen 
Crosse, Jr 
Db rty il 


Dummel EJ 


A 
Carter R. Newhal 


Fe 
Fowle 
Fowler 
Graff Rowten 
Hazard Sanders 
Henkmann hmatt 
Herr J. Schrenk 
Holtman t. J. 
M. Heot 
M. Johnson 
Karnes 
E. Kraemer Young 
H. Manwaring Albert Zack 


S wetland 


TRCHNICAL COMMITTER FORUM — To coord: 
nate procedures of our technifal committers 
and to sponsor « hting application sym 
National Technical Conference 

&. G. Hibben man, Westinghouse Fle 

Bloomfield, N. J 


posiam at the 


trie Cort 
E. M. Strong, Vice Chairman, Cornell Univer 
sity, Franklin Hall, Ithaca, 
Benson, J 
Beggs 
Fowler 

W. P. Lowell 


TELEVISION — To «tady and report on the 
for production of television pro 
for optical reception of tel 
crams 
Commery, Chairman, General Electr 
Co... Nela Park, Cleveland 12, Ohio 


TESTING PROCEDURES FOR ILLUMINATION 
CHARACTERISTICS — To prepare standard test 
procedures for smination characteristics of 
sources, lighting equipment and ilumina 
erials, and to report thereor 
Horton, Chairman, 14214 Tuland Ave 
eland 11, 


OFFICIAL REPRESENTATIVES 
TO OTHER ORGANIZATIONS 


AMERICAN STANDARDS ASSOCIATION 
SECTIONAL COMMITTEES 


L. Crouch. ex-officio member 
B. FP. Greene 


American Recommended Practice of Induct 


FE. A. Lineday, Alternate 


American Standard Practice for 
Scheel! Lighting — A235 
C. Putnam 

L. Biesele, Jr. Alternate 


Building Code Requirements for Light and 
Ventilation — ASS 
W. C. Randall 


National Bletrical Code — C1 
Hoyt P. Steele 
G. BE. Shoemaker, Alternate 


Definitions of Electrical Terms — C42 
Harris Reinhardt 


Dimensional and Operational Standardisation of 
Electric Lamps end Auxiliaries for Gaseous 
Discharge Lampe — C78 

Thomas 8. Kelly 

Howard lL. Miller, Alternate 


Inspection Requirements 
Meter Vehicles — DT 
R. N. Falge 


Office Standards — 

RK. L. Ovtting 

George J. Taylor, Alternate 

Sub Committee #1 Office Equipment 
Purnitare 

Sub Committer #2 Office Papers 

Sub Committee #5 Business Machines 

Letter Symbels and Abbrevietions fer Science 

and Eagineering — 710 

Harris Reinhardt 


Drawing and Drafting Reem Practice — 714 
Harris Reinhardt 


Standards for Metion Pietares — 722 
K. Farnham 


Graphical Symbels and Abbreviations for Use 
on Drawings — 232 
Harris Reinhardt 


Standardization in the Field of 
Phetegraphy — 2738 
RK. Farnham 


Safety Coler Code — 755 
W. Kabler 


Colers fer Industrial Apperetus 
baquipment — 755 

W. Powler 
BE. Egeler, Alternate 


Standardization ef Opites 758 


AMPRICAN ASSOCTATION FOR THE 
ADVANCEMENT OF SCIPNCE, 

GO ERNING BOARD 

A. Guth 

Putnam, Alternate 


ARMED SERVICES VISION COMMITTFR 


‘ 


ENGINEERS JOINT COUNCIL — 
EAPLORATORY CONFERENCE 
C. H. Geddard 


INDUSTRY COMMITTER IN CONNECTION 
WITH THE REVISION OF “HANDBOOK 
or UNTER VIRING DESIGN” 

Bredahl 

G. BE. Shoemaker 


Publication of New Handbook on Wiring 
Standards for Malti-Pamily Dwellings 
A.W. Kakiity 


Publication of New Handbook on Wiring 
fer Small Commercial Occupancios 
David P. Wood 


Revision of the Present Residential Mendbook 
A. W. Kakilty 


Revision of the Present Farm Handbook 
Pr. H. Hildebrand 


INSTITUTE OF TRAFFIC ENCINERRS, JOINT 
COMMITTER ON HIGHWAY LICHTING 
FP. ligner 


INTER.SOCTETY COLOR COUNCIL 
Norman Macbeth, Chairman 

L. Brown 

Commery 

lean Farneworth 

W. Little 

H. L. Logan 

J. A. Meacham 

Perry Moon 

A E. Parker 


NATIONAL COMMITTER ON TRAFFIC SAPETY 
R. M. Zabel 
Stuart K. Williams, Alternate 


NATIONAL COMMITTER ON UNIFORM 
TRAFFIC LAWS AND ORDINANCES 
R. N. Palge 
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J. B. Browder W. A. Shaw 
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NATIONAL ENGINEERING ADVISORY NATIONAL RESEARCH COUNCIL, Cemmitice on Organised Public Seppert 
COMMITTER HIGHWAY RESEARCH BOARD Walter Sturrock 

Kirk M Reid Oo. P. Ortlieb 

NATIONAL OFFICE MANAGEMENT NATIONAL RESEARCH COUNCIL, NATIONAL U. 5. NATIONAL COMMITTEE OF THE 
ASSOCIATION, COMMITTER ON PHYSICAL ACADEMY OF SCIENCES INTERNATIONAL COMMISSION 


AND PHYSIOLOGICAL FACTORS A. FP. Wakefield ON TLLUMINATION 


R. L. Octting 
PRESIDENTS HIGHWAY SAFETY L. B. Barbrow Rey A. Palmer 


NATIONAL BESFARCH COUNCIL, DIVISION CONFERENCE A. A. Brainerd G. H. Stickney 
OF ENGINEERING AND INDUSTRIAL Fagincering ( ommiticer W. C. Brown Walter Sturrock 
RESPARCH M Zabel ©. H. Goddard R. W. Stand 
L. J. Sebrenk, Alternate MN. Waterman 


Continued from page 726 Aesocwate Members Decker, KR. E.. Staten Island Edison Oorp., 
Student Members Barnell, BE. J. Pittsburgh Corning Corp. In Staten Islan 
Allen, W. J. Garden City Engineering Co lianapolis Hannan, R. M.. Public Service Electric & Gas 
Ford, M. A., Indianapolis Power & Light Co Newark, N. J 
Princess. University of Urbane Indiar Haskins, Manned Jr. Westinghouse Elec 
m Harvey General Electric Co., Ft. Wayne trie Corp.. New York City 
Knipp, J H.. Indianapolis Power & Light Co. Herman, Sidney, Century Lighting, Inc., New 
OLAVELAND 
Indianapolis York City 


Associate Members Meckling, BR. Indianapolis Power & Light Marcus, Joseph, Swivelier New York 
Burgener, General Electric Co, Cleve 
Ce Indianapolis Cny 


land Sentient Montes Markey, J. F.. J. C. Penney Co, New York 


Pakis, Val, Clevel Electric luminating City 
Ce. Cleveland Heed, ©. BE, Purdue University, West Lafay , 
ette Paula, George, Electrical Testing Laboratories, 
Vanden K Cleneral Electric Co New York City 
Cleveland lowa SacTION Reese, W. B., MacBeth Corp., Newburgh 
Student Member ‘ to Memb Spliethef, H. Public Service Flectric & 
4 Kerr Wd Case Inetitute of Technology Gas Co, Newark, N. J 
Hamer, A. General Appliance Co, Water 
Cleveland Tiebout, C. H. Jr, Broadway Maintenance 
Corp. Long Island City 
CON NROTIOUT SscTion A. agle & Heald Electri Van Oss, Adriaan, Holophane Co, New York 
Member aterloe 
Brown. Je 53 Victoria Strat Kepple, HJ Westinghouse Electric Supply 
Co. Cedar Rapids Student Members 
Pedersen. C. BR. Pedersen Electric Co, Water Lange, A. W., Holophane Co., Inc., New York 
Member City 
Clayton, M University of Connecticut Reisen. M. W.. Reiter Electric Co, Northwood LeVere, R. C., Holophane Inc., New York 


Sterre 


MARITIME CHAPTER NowTHERN CALIFORNIA Section 


Coma 


ciate Members Member Associate Members 
A Db Industrial Electrical Works Robinson, GO. Curtis Lighting of Canada Ahibern, Gale, University of Calif. at Berkeley, 
4 Omaha, Net St John. N. B. Can Institute of Transportation, Berkeley 
Stahmer Nn Industrial Electrical Works Pitegerald, R. G., 406 S Bascom, San Jose 
Net CMAPTER Lindhemm, Stephen, T. L. Rosenberg Co. Oak 


4 and 
PENNSYLVANIA CHAPTER — Wie Lowe, Edward. Lowe & Associates. Fresno 
Associate Members Schiewe, N. A, Pacific Gas & Electric Co., 
Leucks. J.. Metter Electric Co, York ‘Ga. — Vallejo 
lwauke 
Maynard, EF. M. Metter Ble Co. York — Smyth, E. S. Rohm & Haas Co, San Fran 
Schaefer Jr Carpe Steel Co isco 
Reading Weise, W. W., Pacific Gas & Electric Co., San 
Members Prancisre 
Hraswe Westinghouse Electric Supply Student Member 
Members te Jackson PF 
Brunner. Harry. Jacksonville Service Electric McMahon. & J Electrical Supply ¢ Jack wong a ancisee 
Co, Ine, Jacksonville non Nowtuwest CHAPTER 
Torres A r (iraybar Fleetrie Ce In Robinser Mississippi Power & Light 
Tampa Co., Vicksburg R. The Ohio Power Co, Fos 


Secrion Morure Looe CHArTRE 
Members Associate Members 
Nweatte tieorgia Power Atlanta wy J Weat ‘ Brigham, R.. Wernert Taylor, Sanzenbacher 
Woodyard. ¢ 1811 Stewart Ave s Ww eorner wctric ory & Morris, Toledo 
Atlanta Hyerave, J. Libbey Owens Ford Glass Co 


Sacramento. Calif 


New ENGLAND SECTION 


j OF AMERICA SecTion 4 Owens Glass Toledo 
mber 
Me ree Clifferd, Toledo Edison Tolede 
ane, F I. Kae City Power & Light jerome, ¢ “ Sylvania Electric Products Fegieston, W. J. Eggleston & Son, Toledo 
Co, Kansas City, M Gerlach, W. G., General Electric Supply Corp., 
Miles. F. E.. Squire Electric Co, Inc, Kansas Shute. J. M. Bacham Uxbridge Worsted Cory Teleds 
Me tx Mase Grant, J. &. Toledo Edison Co., Toledo 
Rew HA Rees & Ce Kaneas (City Members Jones. FE. P.. Graybar Electric Co., Toledo 
Mo Hygrave Robert, Pittsburgh Corning Cory Pippenger, KR. H., General Electric Co., Toledo 
Weir, J M. W Polew Electric Sapply Heston. Mase Rush. F. M.. Toledo Edison Co., Toledo 
in Kaneas City, Kane Finney. H. R Westinghouse Electric Corp. Schumacher. V. ¢ Ohie Power Co., Fremont 
Student Members Beston, Mass Shugarman, R. J., Fluorescent Service Co., 
Hirch, J A. Pinlay Fogineering College Kar Pieper, @ Spencer Thermostate Attle Te 
eas City, Me bere, Mass Spangler. B. E.. Spangler Electric Co.. Findlay 
W Finlay Engineering College Kar Zane, Ernest, Zane Mfg Co, Cambridge, Mass Toska, R. M. Graybar Electric Co, Toledo 


Hayes. W Engineering College New York Ouro 
Kenceas Cits Membe Members 
lewis, ( Engineering eae Edelstein. John. Graber Brothers, In Hrook Moore, L. B., Grimee Mfg. Co., Urbana 
Kaneas City yr Pratt, J. M., Electro Mfg. Corp., Cincinnati 
Noland ~ Ir 1 ngineerir one Members 
Ker ay ty M Hees bp Staten Island Edison Cory SHOTION 
Schetlert. Finlay Engineering College Staten Island Member 
Kenses City. Mo Huckley. RI Pittsburgh Corning Corp... New Kern. J. R.. Kern Electric Co, Albany 
Lacy, BR ¢ Finlay Engineering College Kar York « Student Members 
eas City. Me Swivelier Co, Is New Butt Jr Pacifie University 
k City Forest Grove 
INDIANA CHAPTER Commings Wf Jr. Pablic Service leet ric Bruce, R. E.. Pae University, Forest Grove 
Member & Gas Co. Newark, No J Holcomb, R. H., 482 W. Tth, Eugene 
Jenkins F Allen & Kelley. 4 Architects leew, 200 Claremont Ave, Mt. Ver Norman, © R., 979 Birchwood Dr.. Hillsboro 
nen. Continued on page 154 
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: Elkan A, Avner, Architect of both, are designed 
results required for high level efficiency 
Lighting For Modern Offices’ 


Instent start .. . another reason to choose 


The world’s most modern light source... 
General Electric slimline fluorescent 


1. NEW STREAMLINED APPEARANCE 


2. INSTANT START... NO STARTERS 


3. SINGLE PIN BASE... EASY TO REPLACE 


4. LOWER UPKEEP 


5. HIGH EFFICIENCY 


6. LONG LIFE 
NO OTHER LIGHT SOURCE offers all these advan- 


tages of slimline—newest form of fluorescent, 
another General Electric development. Up to 
eight feet in length, its long, graceful lines of 
light bring new beauty to stores, offices, res- 
taurants, other places of business. 

page: Write for illustrated booklet: “Modernize 
with G-E Slimline”. Lamp Department, 
General Electric, Division 166-IE11, Nela 
Park, Cleveland 12, Ohio. 


"You can put your confidence in— 
/ GENERAL ELECTRIC 
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Practical Schoolroom Brightness Hatios 


HE latest concepts of brightness control in 
schoolrooms have attracted the attention of 
, architects, and illuminating en- 
h® ist€rest has been, incre by the 
re ons in jhe 1 li f the 
ghting. 
t ese recommendatio 


ratios reflec il n- 
i recent in- 


(hy ting of all interior 
n the time of installation and late 


when wail made, the goom 

; e lightj uip- 

t been cleaned s on the 

windows had not been dust ift had 
or 


not been touched up. One estent lamp had 
been replaced. The only depreciation noted was 
three small particles showing as dark spots on the 
plastic luminaires and several heel marks on the 
Jower wall. 


The survey was taken 
h 


windows were not provided wit# shades since the 
daylight diffusers were designed to reduce sky 
brightness. 

Brightness measurements were taken by use of 
a Luckiesh-Taylor Brightness Meter. The observer 
was seated in a rear corner of the room nearest 
the windows. The brightness readings superim- 
posed on the photograph represent, therefore, the 
brightness pattern in footlamberts as seen from 
the particular position on a dark day in late No- 
vember. On the basis of these readings, the com- 
parison of the brightness ratios to the recommen- 


THE F. Ww. BRASS CO. 


VERMILION, OHIO 


NOVEMBER 1950 


dations for limits of brightness ratios given in 
the 1948 American Standard Practice for Schoo! 
Lighting (Table I) give values well within the 
required limits. 

The lighting level is well above the required 
minimum of 30 footcan “ alue re- 
corded (oe footcandles) being on the desk top in 
the rear corner of the 

The reflectances (Table Il) obtained by use of a 
Baumgartner Reflectometer agree closely with the 
ecommendations. The few cases where the reflec- 
tances are above the recommended range seem de- 
sirable in regard to brightness ratios. 

The room is of standard size, 30 x 22 x 12 feet. 


The luminaires are of the luminous indirect type — 
with plastic reflectors, each unit equipped with © 
two 40-watt 3500° white fluorescent lamps. The | 


24 units are mounted in four continuous rows. 


The qualities of visual comfort which the room — 
possesses are indicated by the various brightness — 
ratios. The natural finish wood desk top with re- — 
flectances averaging 42 per cent gives a very low © 
brightness ratio when the visual task involves — 


white paper with average refleetances of 60 per — 
cent to 7 ent., Ma comment favorably © 
i a in Prightness between the © 


nd the surfaces adjacent to them. — 


Simpson Junior High School, — 
. Figures represent brightness values in 


footlamberts. 
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FOR NEW 
UNIVERSAL TYPE 
SLIMLINE 
LAMPHOLDERS 


FLUSH OR 
SURFACE 
MOUNTING 


No. 4377 
660 Watts 
1000 Volts 
(Flush Mounting) 


These slimline lamphoiders, made of white urea, will 
accommodate 1-6, T 8 and T.12 slimline lamps. 


The terminals in both the high and low voltage 


lampholders are arranged to permit straight-in 


wiring a most desirable feature 


The recessed binding screws are staked and 


backed out 


Spring-actuated plunger in the high voltage 


lamphoider allows for 4-inch variation in lamp length 


and Y-inch variation in lamphoider mounting 


Single screw mounting with slot in front of base 
for No. 8 nut 


if surface mounting is desired, specify Nos. 4376-A 
and 4377-A which are equipped with terminal 


insulating covers. These covers are permanently 


hinged to the base and are readily snapped into 


a secure position after wiring 


No. 4376 
660 Watts 
250 Volts 
(Flush Mounting) 


THE BRYANT ELECTRIC 
Bridgeport 2, Commecticut 
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Lighting Troubles Hard BEAR 
Get Sylvania for EXTRA LIFE 


2-YEAR TEST TELLS WHY SYLVANIA’S YOUR BUY! 


See Sylvania's 
“Beat the Clock” 
on CBS-TV. 


FLUORESCENT TUBES. FUTURES. SIGH TUBING, WIRING DEVICES LIGHT BULBS RADIO TUBES. TELEVISION PICTURE TUBES 


Two years ago Sylvania Electric 
introduced an improved, longer- 
lasting fluorescent tube. Since that 
time, this company has conducted 
a continuing program of rigid 
comparative tests to definitely es- 
tablish Sylvania’s dependability 
and longer life. 


These tests are~being made with 


the most popular types of tubes 
produced by Sylvania and other 
manufacturers. 


Name. 


Sylvania Electric Products Ine. 
Dept. L-2911, 1740 Broadway 
New York 19, N. Y. 


Please send me complete information about the life 
and brightness of Sylvania Fluorescent Tubes 


“EXTRA LIFE” FOR YOU 


Of the many tubes tested, only 
Sylvania Tubes averaged 7500 
hours. In terms of outstanding 
durability, this means that these 
Sylvania Fluorescent Tubes pre- 
vided an “Extra Life” of from 
2500 to 3000 hours . . . equivalent 
in offices and factories to an en- 
tire extra year of lighting life. 

BRIGHTNESS MAINTAINED { 

THROUGHOUT LIFE 

In addition, the tests proved that — 
Sylvania Fluorescent Tubes stay 
brighter. 

Naturally, all test conditions for — 
all tubes were identical. Continu-— 
ing tests today show no deviation — 
from the original findings. ' 

For full information about the 
complete line of Sylvania Fluo- 
rescent Tubes and the savings they 


hold for you, mail the coupon © 


today! 


Company 


City 


Mreet____ 
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In Conade oddress Sylvania Electric (Canade) 
lid. Montreal, P Canede 
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Orders for | 


The SKYLIKE 


are piling 


Silvray SKYLIKE lighting* 
duced only a couple of months ago 
has excited everyone in the business: 
user, architect, contractor, lighting en- 
gineer. Orders and inquiries are com- 
ing in at a rate that has us jumping 
It's just our luck that STEEL has 
become as hard to buy as SKYLIKE is 
easy to sell. The Silvray Lighting pur- 
chasing department just can't find steel 
fast enough right now to catch up with 
the overnight-sensation popularity of 
this brilliant new concept of commer- 


intro- 


system combines the best features of 


silvered-bowl incandescent lighting with the architectural 
appeal of a fluorescent-type troffer. No other type of light- 


ing has all its advantages' 


Warm color most dewred by merchandis- 


ing experts 
High initio! end maintained light output 
Softly diffused shadows 
Low brightness and 90 shielding 
No flickering, blinking, or hum 
Instant starting 
Veriable lomp wre to 500 wort 


Ne light loss from darkened walls or coslings 


Floor service relamping no lodders or scof- 


folds. 


Here are some quick facts: 


Hermetically sealed silver reflecting surface 

Units fit 24° = 24” ceiling tiles, fully or 
portly recessed, or surface-mounted, in 
rows oF patterns 

Eawly converted with simple accessory. for 
directional or accent lighting 


Simple in construction; simple in wiring; 
free of bollasts starters. transformers 


Lightweight low-cost supporting construc- 
hon 

87° reflection factor easily maintained by 
occasional wiping with a damp cloth 


Low-cost! ‘2 to ‘> the cost of equipment 
delivering comporable results. 


@ 


sky-high! 


cial lighting. You know the worth- 
while reason, of course, so there's noth- 
ing to do but realize that Silvray SKY- 
LIKE units will be produced — and 
orders will be filled — just as fast as 
conditions permit. 

Meanwhile, for your future plan- 
ning, we'll gladly send you a copy of 
the brochure, “Skylike Louvered In- 
candescent Lighting Systems”. Write 
to Room 1506, Graybar Electric Com- 
pany, Inc., 420 Lexington Avenue, 
New York 17,N.Y. *Paten! pending 
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For Lighting That Sells— 


Use CORNING ALBA-LITE 


Here is a showroom lighting installation that is truly unique. With a light intensity 7 
of 82 foot candles and fixtures in an unusual radial pattern, it stands out day and night 
To achieve this customer-attracting effect, Corning ALBA-LITE was specified 

Despite the high level of i!lumination in this installation, ALBA-LITE produces 
comfortable levels of panel brightness. Its non color selective properties assure that 
finishes are shown to best advantage. Even unlighted, the soft opal of ALBA-LITE 
presents an attractive appearance 

With an efficiency of over 9% ,, ALBA-LITE gives you maximum light trans 
mission thereby reducing wattage requirements. Its smooth surface makes cleaning 
casy—keeps maintenance costs low. ALBA-LITE will not warp or sag in fixture 
frames and color transmission always remains truc 

Available cither flat or bent ALBA-LITE may be used for direct, semi-direct, 
semi-indirect and completely luminous ceiling. For complete information send for 


Bulletin LS-17. 


CORNING GLASS WORKS CORNING GLASS WORKS 


Dept. 1E-11, Corning, N. Y. 


CORNING, NEW YORK Please send me o free copy of your Bulletin S17 describing 
Corning ALBA-LITE. 


Comnung meant research Glas Nome Title 


Firm 


FOR EFFICIENT, ATTRACTIVE LIGHTING... 


CORNING ALBA-LITE for diffusion of Auorescent Eight... CORNING FOTA-LITE for high love! 
nator CORNING brand LENS PANELS and PYREX brand LENSLITES for prismatic ight contro! 
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Now you can, dor hinge with lighting, too! 


Buy PLEXOLINE!—sensational new mass-produced light- 
ing system with “flexibility.” Simple combinations of 


Plexoline’s linear and circular units produce any lighting 
patterns your imagination can invent. Graceful curves of 
light . . . circular contours angular patterns . . . abstract 


designs . . . and more! 


Best of all, Plexoline delivers this truly custom-tailored 


lighting at standard cost. Its modern lighting with all the 
traditional economies of Day-Brite QUALITY; Plexoline is 


carefully designed and produced to insure long years of Piexoline is simple. No intricate wiring arrangements, no costly in- 

stallation problems. All parts ore uniform, fit accurately. Linear 
trouble-free, efficient service at the /owest possible installa- sections ore available in a variety of lengths, 2- and 4-lamp, 
Slimline and standard Fivorescent. Circular units available os 
adjustable accent units. 


But you need the full PLEXOLINE story to properly judge Now you Can DESIGN LIGHTING to Fit your Fi Plan ! 


its amazing advantages to you. Send for your free copy of 


tion, maintenance and operating cost 


“Plexoline Imagination at Work.” Day-Brite Lighting, 
Inc, 5432 Bulwer Ave, St. Louis 7, Mo. In Canada 
Amalgamated Electric Corp., Ltd., Toronto 6, Ontario. 


04s 
OECIDEDLY BETTER 


DAY-BRITE 
Lighting 


PREMIUM QUALITY WITHOUT PREMIUM COST 
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The Sola “Sequenstart” Ballasts have been 
proven by two years of successful use. The 
“Sequenstart” principle of wiring lamps in series 
makes possible continuous peak performance at 
minimum purchase, operating and maintenance 
costs. Sola “Sequenstarf” Ballasts deliver optimum 
operating results with significant savings of pres- 
ently critical materials. A complete line of Sola 
“Sequenstart” Ballasts are available to meet 


most lamp requirements. 


Write for complete specifications on the Sola 
“Sequenstart’ Ballasts to Department C. 
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‘normal | hum is minimized 
and theh further-silenced thru impregnation. 
“Assembly is sealed in the case, solidly imbedded 
‘im heat and cold resisting compound. Noise free 


operation is essured. 


ACME ELECTRIC CORPORATION 
2911 WATER STREET CUBA, N. Y. 


Aeme Fleetric 
For Lenses and Filters w 


as YOU Want them... ™ 


KOP p GL A Ss 1950 TECHNICAL CONFERENCE 
PROCEEDINGS 


centaining complete preprints of all technical papers 


The engineering and manufacturing skill of 
the Kopp Glass organization guarantees lenses 
and filters as YOU want them. Colors are 
faithfully produced and accurately duplicated. Since it is probable thet olf of the Conference 
Beam control designs give the results you papers will not be published in full in ILLUMI 
desire, whether you want the light diffused, NATING ENGINEERING, this volume has been 
concentrated, spread or a combination of 
these. Kopp Glass lenses are dimensionally 
accurate and uniform. 

Write for the 24-page bulletin which 
describes Kopp products and services. 


presented at the LES. National Technical Confer- 
ence, Pasadena, Calif, August 21 through 24, 1950. 


prepared for those Society members and others who 
wish the complete presentation for record or refer- 


ence purposes 


Available at $2 per copy from: 


KOPP GLASS, INC. PUBLICATIONS OFFICE 
ne ILLUMINATING ENGINEERING SOCIETY 
51 MADISON AVENUE 


NEW YORK 10, N. Y. 
SWISSVALE, PA. 
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DIMMING 
EQUIPMENT 


© low cost 

© easy to install 

o simple to operate 
© flexible in use 


POWERSTAT 


LIGHT DIMMING 
EQUIPMENT 


Now light dimming equipment is within the 
reach of the many school, church, com- 
munity, amateur and small theatre groups 
who operate on a low budget. POWER- 
STAT Dimmers are low in first cost, easy to 
install, inexpensive to operate and flexi- 
ble in use. These Underwriters’ Labora- 
tories approved units efficiently convert 
power and do not dissipate it in the waste- 
ful form of heat. They are flexible in that 
any number of lamps up to the rated 
capacity can be controlled. 


Type D1000H, shown above, is a typical 
example of a low cost POWERSTAT Dim- 
mer. It is the only unit of its size and cost 
with vertically operated handle and drum 
markings. It handles any load up to 1000 
watts. Write for Bulletin 749 for informa- 
tion on the DIOOOH and other low cost 
POWERSTAT Dimmers. 


SUPERIOR ELECTRIC 
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Whittemore, E., Jr, The Whit Co, Los 
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Write S110 Demers Avenue, Bristol, Connecticut 
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Industrials—Stores—Office Build- 
ings—Schools and others can profit 
by Champion's GROUP REPLACEMENT (G. R.) 
PLAN—the first complete G. R. Plan in fluores- Day-Brite Lighting Inc. 
cent lamp history! 
Individual replacement of lamps is costly. General Electric Co., Lamp 
Planned replacement of lamps in groups results 
in savings. Champion's G. R. Plan, fitted to your Graybar Electric Co. Inc. 
operation, will give you lower labor costs, lower 
starter costs—less interference with production Bawin F. Guth Co. 
machinery, with workers, students, customers, 
sales—decreased spoilage of work in process— 
reduced accident hazards—controlled planned 
purchasing and maintenance— increased light- 
ing efficiency —improved appearance. 
Champion engineering shows you how to ben- 
efit by G.R., using your own figures and labor 
costs in conjunction with Champion's engi- 
neered G. R. charts. For detailed information R.L.M. Standards Institute 
and the G. R. Bulletins, address our Commercial Ensiée Back Gover 
Engineering Department. 


Curtis Lighting Inc. 


Kopp Glass Inc. 


Litecontrol Corp. 


Pittsburgh Reflector Co. 


Sola Electric Co. 13A 


Group Replacement 
Sunbeam Lighting Co. 


Superior Electric Co. 15A 
7500 Sylvania Electric Products Inc. 9A 


F. W. Wakefield Brass Co. 7A 


Westinghouse Electric Corp., Lamps 
Back Cover 


Westinghouse Electric Corp., Lighting 
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DEVELOPMENT ENGINEER WANTED 


The Engineer Research and Development 
Laboratories, Fort Belvoir, Virginia require 
the services of an illuminating engineer with } 


experience in the development of lighting 


equipment Applicant must have engineering 
degree with specialization in illumination or 
physics. Experience in design and photometry 
is §=desirable Address reply to: Chief, Me 
chanical and Electrical Engineering Depart 


we're still countin’. Won't you help us? 


Laboratories, Fort Belvoir, Virginia 


DESIGNER-DRAFTSMAN WANTED Our line is so complete that there is nothing you can't 
out with it. Send for our NEW CONDENSED 


Willoughby Ave Brooklyn N. 
Designers of Custom Built Lighting Equip CATALOG 47-1. It lists commercial, institutional, and 
ment, has opening in their new plant for 


capable Designer-Drafteman. Unusual oppor industrial luminaires — every one engineered for 
tunity. Write full qualifications 
better lighting at lower cost. 
SALES AND LAYOUT ENGINEER 
WANTED 


Large national lighting fixture manufacturer 
wente combination sales engineer and layout 
man for New York office Salary commensurate 
with ability and experience. Address Box 187 
Illuminating Engineering Society, Publications 
Office, 51 Madison Ave, New York 10, N.Y 


BNGINEER OR PHYSICIST WANTED 
by Penosylvania manufacturer for work in 
sales-service” type laboratory. Interested in 
optics, illamination photometry insulation 
heating, sir conditioning, ventilation, building 
construction, architecture; experienced in de 
assembling, calibrating and using ap 
pleation laberatery equipment. Mature, self 
reliant, practical; technicalminded but must 
appreciate promotional problems. Able to 

do and direct all jobs in laboratory. including 
routine, and to establish procedures for prod 


uct performance testa’ Interviews will be ar 

ranged. Send details, references and salary THE EDWIN F. GUTH COMPANY / ST.LOUIS 3, MISSOURI 
required to Box 136, INuminating Engineer 

ing Society, Publications Office, 51 Madison 


Ave, New York 10, N. ¥ 
‘ 
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for “Contemporary Lighting in Modern and Traditional Interiors” 
We suggest 


Wiremo.D 
SLIMLINE UNIT 


DESIGN 21SW 


These units were designed especially to take full advantage of the 
compact and efficient Slimline lamps, while at the same time offer- 
ing all of the simplicity, ease of installation and flexibility of the 

iremold No. 2100 raceway. Note especially the compact cross 
section, ideal for special cove and valance effects. Remotely lo- 
cated ballasts are a great advantage in most installations of this 
kind, saving space and eliminating noise. Wiremold supplies 
convenient ballast boxes and connections are easily made. 
Write for further details or consult your Electrical Conctractor. 


THE WIREMOLD COMPANY + HARTFORD 10, CONNECTICUT 


@ WIRED and ASSEMBLED @ EASILY INSTALLED end CONNECTED @ WHITE ENAMEL FINISH 
@ FOR USE WITH REMOTELY LOCATED BALLAST @ UNIT OR CONTINUOUS STRIP INSTALLATION 


The controlied selection of ballasts 

in Sunbeam 's own laboratory 

assures the customer of longer slimline 
lamp life through low crest factor. 

This means fewer lamp 
replacements and lower maintenance costs. 
Combining this with the 90% efficiency 
(ceiling mounted) of Sunbeam's 

open type, slimline 1300 series fixtures, 
makes it possible to specify 

these units as one of the most practical 
and economical light sources for 
morkets, stores and low ceiling work 
and milliomp ratings, including the 
48” T-12 430 MA, ore available in 


this series. 
| LIGHTING COMPANY 
SUNBEAM 


ENGINEERED FoR LONGER LIFE 
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BETTER PLANNED LIGHTING 


Everyone who specifies, recommends, 
buys or sells industrial lighting equip- 
ment should have a copy of the new 
RLM Bulletin 1050. This bulletin 
brings you an up-to-date check list of all 
manufacturers of RLM-labeled lighting 
units and the types of RLM-certified 
units made by each. It is intended to 
facilitate the specification of quality 
lighting units so essential to the success 
of any Planned Lighting Program. 


Featuring an easy-to-use chart, the 
bulletin enables you to quickly determine 
(1) whether or not a certain size and 
type of unit is RLM certified; (2) the 
names of ail manufacturers who make 
RLM- labeled units of the type and size 
desired; (3) the names of manufacturers 
and the types of lighting units which they 
currently have on submittal to the Electrical 
Testing Laboratories for test and certification. 


The bulletin supplements the RLM SPRCI- 
FICATIONS BOOKLET which contains all 


RLM Specifications in effect as of March, 
1950. When used in conjunction with the 
Specifications Booklet, the bulletin will 
prove of important assistance in the pro- 
curement of lighting equipment that meets 
nationally recognized standards of quality 
and performance 


For your complimentary copy of both 
the new Bulletin and the 44-page Speci- 
fications Booklet, mail coupon or write 
RLM STANDARDS INSTITUTE, Suite 825, 
326 W. Madison Street, Chicago 6, Il. 


Suite 823, 326 W. Madison Street 
Chicago 6, Illinois 


Please send me, without cost or oblige- 
tion, oa complimentary copy of both the 
PLM BULLETIN 1050 and the 44.poge 
RIM SPECIFICATIONS BOOKLET 
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ee FIRST OF ITS KIND 


eee + AND FAST BECOMING 


Tried, tested, and accepted! That's what has happened 
since Westinghouse introduced its exclusive Fluorescent 
Sun Lamp a year ago. And with this first year's success, 
the sales future for this lamp looks brighter than ever. 


There are good reasons for this acceptance. For the first 
tume, wide areas can be bathed practically and economi- 
cally with beneficial ultraviolet rays. At a relatively close 
range, it’s ideal for tanning. Cool enough to touch, it has 
five umes the output and four times the life of the con 
ventional bulb-type sun lamp. It costs less to buy, less to 


run, and fits standard fluorescent fixtures. The market for 
‘¥ é : this lamp is all around you . . . homes, offices, factories, 
TECHNICAL DATA a, aa schools, recreation centers, barber shops, beauty shops, 
i to name a few and this is additional business, not sub 
2O-WATT LAMP 40. WATT LAMP 
Bulb diameter 1%" 
Lemp Length 2" as" Why not cash in on this lamp’s new business opportu 
Bose Medium Bipin Medium Bipin nities? Now is the ume because Westinghouse is now 


oe $4.50 ‘ $7.00 launching a heavy advertising program for the sun lamp. 
Rated 2500 heurs et 3 hours stert 8 
ame + net on round Mail the coupon today, and we'll tell you how to tie in 
5000 applications of 15 minutes with a really good thing! 
per stort 


stitute business! 


Flectric 


Gentlemen: 
Please serd your booklet on the Westinghouse Fluorescent Sun Lamp, and 
give me any additional information about this lamp's market possibilities. 


NAME 
ADDRESS 
CITY 


itt 
WESTINGHOUSE | 
\ 
\ \ 
= 
FIRST FOR INDOOR SUNSHINE 
\ 
AN 
| 
you CAN BE’ SURE...1F ITS 
stinghouse | 


